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51M-7 Receiver — VHF communica- 
tions; designed for unattended, contin- 
uous ground station reception. Has 
automatic noise limiter and carrier- 
operated squelch circuit, 





242F-3 and 242F-2 VHF Transmitters — 
Full 50 or 200 watt power ground sta- 
tion — special attention to elimination 
of spurious emissions, 


WORLD LEADER IN 
VHF COMMUNICATIONS 


Circle the globe . . . wherever you go you'll find Collins VHF 


51X Airborne VHF Receiver — 360 Communications serving commercial and private aircraft. 
channels. Finger tip remote control. Such leadership is no accident. Collins has long concentrated 


50 kc ch 1 spaci fides com- 
plete VHF coversge.. ocuue se on the development of VHF. Years of research, development 
the 17M below. Special attention has work and experiment go into every Collins equipment. Man- 


been given to the elimination of spuri- : 
ous response according to ARINC 520 ufacturing processes and systems are carefully controlled to 
specification. turn the excellence of the prototype into the finished product. 


Whatever Collins offers to the aviation industry in radio- 
electronics, you can be sure it represents the latest and most 
advanced development of its type. And Collins equipment 
has been designed to meet the requirements of the present 
and anticipated needs of the future — its basic design leaves 
room for modification as your requirements change. 


17M-1 Airborne VHF Transmitter — 11 W. 42nd Street 

360 remotely controlled channels pro- NEW YORK 36 
vide coverage for all present and future 1930 Hi-Line Drive 
needs. Minimum of 40 watt signal on COLLINS DALLAS 2 

any VHF channel. Excellent stability. ; 

Special attention given to elimination RADIO pgs Sete _—— 


of spurious emissions. The only trans- 
mitter of its type on the market that COMPANY Dogwood Road 


complies with ARINC 520 specification. és Fountain City 
Cedar Rapids, lowa KNOXVILLE 
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our services 


Comet service 


60,000 miles of regular services per week on our routes 
serve the French Union and South Africa, offering you 
rest, relaxation and time-saving. 


DC-6C service 


Our DC-6C services provide regular tourist-class con- 
nections on which our main concern is your comfort and 
the greatest convenience in schedules. 


Front cover : 


F-86 Sabre fighters become “ Sabre 
bombers" for tactical attack by the 
addition of two 1,000-/b bombs under 


the wings. After dropping _ their 
bombs, they can resume the fighter 
role. 
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SELF-GOVERNMENT 
7 “... that government of the people, by the people, 


for the people, shall not perish from the earth.” 
The whole point of democracy is the happiness and freedom 
of all citizens . . . not the glorification of rulers, races o creeds. 
The responsibility of the government to the people is the cornerstone 
of democracy and the biggest obstacle in the path of totalitarianism; 
that’s why self-government is worth defending! 


CL CANADAIR 
7@: - AIRCRAFT MANUFACTURERS — ==> 
° 


ci 
ven’ LIMITED — MONTREAL, CANADA 





One of a series dedicated to the survival of freedom — Reprints on request. — European Representative, J. H. Davis, Princes House, 190 Piccadilly, London, W.1, England. 
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. ‘REPORTER’ PTC 116/117 
taal RADIO - TELEPHONE 









Ranking high among the benefits derived from V.H.F. 
radio-telephone communication is the control of mobile vehicles and 

personnel, The Pye “ Reporter ” fulfils this function in 
admirable and versatile fashions. 


A compact and economical equipment, it is designed 








to fit neatly under vehicle dashboards but is also 
available in transportable form. Reason enough that it 
should feature so prominently in over two-thirds 

of the V.H.F. schemes in the United Kingdom. 


Telecommunications 








PYE LIMITED 4 CAMBRIDGE . ENGLAND 
5A/2 
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Heres how I rN | IX speeds the progress of 


Bendix products safeguard every stage of flight 


W hatever your place in aviation, or what- 
ever you plan to do, Bendix merits a place 
in your plans. The reason lies in the un- 
paralleled range of Bendix experience in 
this field. This constantly growing organi- 
zation of 6,000 engineers, 15 research cen- 
ters and 25 manufacturing plants builds 
more different products for aviation... 
concentrates a wider range of skills and 
talents on its problems . . . and has accel- 
erated progress in more directions than any 
other single company. For example, Bendix 
is presently engaged not only in forwarding 
commercial flight, but is also deeply engaged 
with jets, rockets and guided missiles. In 
fact, Bendix activities are as fundamental 
to aviation as the weather. 


Meteorology—Bendix builds the tele- 
metering equipment which, carried aloft by 
rocket or balloon, transmits meteorological 
data from the upper air. Long-range fore- 
casting utilizing this information, plus ac- 
curate minute-to-minute recordings by 
Bendix* Aerovanes*, Hygro-thermographs 
and Micro-barographs in weather bureaus 
and airports forms the basis of flight plans 
the world over. 





DEPENDABLE TAKE-OFFS 
with Bendix ignition and fuel systems 


Take-off—On the runway Bendix prod- 
ucts safeguard every phase of starting. 
Bendix VHF radio transmits tower instruc- 
tions with complete clarity through the 
new Amspeaker*—the combination of am- 
plifier, power supply and loudspeaker 
which replaces cumbersome headphones. 
A Bendix switch and Bendix generators 
start current through Bendix ignition har- 
ness and electrical connectors to the Bendix 
high or low tension ignition systems— 





world standard for reliability. A Bendix 
starter* whirls into life engines fed by 
Bendix* fuel metering systems with Bendix- 
filtered fuel. And Bendix instruments give 
the crew—linked by Bendix interphones— 
an accurate check on every factor requisite 
to sure take-offs. 





EASIER FLIGHT 
with Bendix instruments and controls 


Normal Flight—Aloft, a multitude of 
Bendix automatic devices give the pilot 
time to plan ahead. The world-renowned 
Bendix* radio compass shows the heading 
with undeviating accuracy. The Bendix* 
electronic pilot flies the plane better than 
human hands. Bendix* flight, navigation 
and engine instruments—activated and pro- 
tected by Bendix power supply units, re- 
mote controls and _ servo-mechanisms— 
keep pilot, flight engineer and navigator 
advised of all aspects of plane operation. 





SAFER BAD WEATHER FLYING 
with Bendix* ILS and GCA systems 


Bad Weather Flying—Bad weather 
emphasizes the worth of Bendix advance- 


ments. Under instrument conditions the 
pilot simply flies the pointer of the Bendix 
OMNI-MAG which gives him, on one 
instrument, a continuous picture of his 
heading, course, reciprocals, wind drift and 
glide path. For high altitudes Bendix builds 
pressurization components and for icing 
produces de-icing equipment proved under 
the worst flight conditions. For bad weather 
landings, Bendix makes surveillance radar 
and both the ILS and Flight Path Control 
equipment which permit automatic flight 
down a special radio beam to the runway, 
and the GCA radar which enables an ob- 
server at a radar scope to follow exactly 
the plane’s position and “talk” the pilot 
to a landing. 





CUSHIONED LANDINGS 
with Bendix* landing gear 


Landing—Coming in, Bendix actuators 
ease down the Bendix landing gear for a 
positive, cushioned stop. Bendix* struts, 
wheels and brakes are standard for many 
varying types of planes. 


Jets — Bendix creative engineering has 
naturally influenced jet design. Ignition 
systems, starter plugs, starters and gener- 
ators, speed density fuel metering systems 
and fuel supply systems indicate Bendix 
products in this field—developments assur- 
ing fast starts despite fouled plugs, pre- 
venting flameouts and the hot starts and 
excessive heats which ruin jet engines. 


Guided Missiles—Bendix is likewise 
prominently identified with many guided 
missile developments which, because of 
security reasons, cannot be specifically dis- 
cussed here. 
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FASTER MAINTENANCE 
with Bendix ignition analyzer 


Maintenance—The vital matter of fast 
servicing benefits from Bendix in many 
ways. One example is the ignition analyzer, 
utilized as airborne equipment or as a port- 
able ground unit. Installed on the plane, > 
this electronic brain spots, during flight, % 
defective spark plugs and ignition troubles as 
anywhere in the system, and also indicates AS 
the remaining life in every plug. The 
many other kinds of Bendix testing equip- 
ment in world-wide use are equally notable 
for advanced design and superior efficiency. 

The foregoing can only suggest the hun- 
dreds of products and components built 
by Bendix for the most exacting industry 
of all in its requirements for precision, 
reliability, advanced design and quality. 


*REG. U.S. PAT. OFF, 





“Bendix International 


205 East 42nd Street, New York 17, N. Y. 
Cable "Bendixint’’ N. Y. 
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IN THE FOREFRONT 
OF PROGRESS 


TRUE TO ITS TRADITIONS AND DETERMINED NEVER FOR AN INSTANT 
TO LOSE ITS PLACE IN THE VANGUARD OF PROGRESS, AIR FRANCE 
IS PLACING IN SERVICE ONE OF THE MOST MODERN FOUR- 
ENGINED FLEETS ON THE LARGEST ROUTE NETWORK IN THE WORLD 








AIR FRANCE HAS RATIONALIZED EM- 
PLOYMENT OF ITS AIRCRAFT BY 
DETAILING THEM TO THE SECTORS 
BEST SUITED TO THEIR CHARAC- 
TERISTICS AND PERFORMANCE. 








> LOCKHEED “SUPER CONSTELLATION” 


@ The “ SUPER CONSTELLATION", successor to 
the Constellation, which has made more than 50,000 
Atlantic crossings, has the same outstanding qualities 
of reliability. 

Added to these are a standard of comfort which makes 
of its one of the most luxurious transports ever put 
in service. 
























DE HAVILLAND ‘‘ COMET” 


@ The ‘‘ COMET " is the first pure jet airliner ; this 
means that it is no longer driven by propellers but 
by the ejection of the gases burned in the engine. 
it is an essentially fast aircraft, which enables flying 
times to be considerably red Sp | features 
are the absence of noise in the cabin and its smooth- 


ness in flight. 
es 








VICKERS “VISCOUNT” 


@ The “ VISCOUNT " is the archetype of a modern 
aircraft, strong and practical. A new class of aircraft, 
with four turboprop engines, it is fast and economical. 
Ideally suited for relatively short stages, it has four 
vital qualities: simplicity, conveni " rt and 
speed. 


6) BREGUET “PROVENCE” 


@ Fast cargo aircraft, second or tourist-class long and 
medium range passenger transport in turn, the 
“ PROVENCE " can handle the most heterogeneous 
loads as regards shape, size and weight. Though a 
packhorse among transports, it is also the ideal air- 
craft for vacation groups, organized travel, tourist 
trips, family parties. 


Air France carries more than 
a million passengers a year 
to 220 places in 5 continents 


Information: All travel agencies and Air France offices qua 
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BRUSSELS + PARIS - AMSTERDAM - DENMARK - MILAN 
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THOMSON-HOUSTON 


G.C.A. 
LANDING RADAR 


Y e 7 . 
orteed with complete regularly 
A, och Q 
(hioug bout recenl og feertods 
4 Cc 


COMPAGNIE FRANCAISE THOMSON-HOUSTON 


GROUPE ELECTRONIQUE 


173 Bd Haussmann Paris (8) Tél. ELYsées 83.70 Téléegr. ELIHU-42-Paris 





P7-B—Guide Surface Per- 


sonnel Parachute. Equipped 


with manual ripcord release 
and Pioneer “Quick-Fit’* 


Harness. 


P-T-10—Latest type para- 
chute for Paratroops—has a 
35-foot diameter canopy and 
is equipped with the Pioneer 


“Quick-Fit’’* Harness. 


Flexible P3-B Back-Pack 
Parachute—thousands in use 
by the U.S. Air Forces and 
other governments, test 


pilots, leading aircraft 





manufacturers. 








All Pioneer Parachutes 
are equipped with the ex- 
clusive “Quick-Fit’* Harness. 
Provides perfect fit in less 
than 3 seconds; allows free 


movement. 












There's a 


PIONEER PARACHUTE 


for every plane... for every purpose! 


Everywhere you look in the field of parachutes — Pioneer is pre- 
eminent in the vanguard of aviation progress. Aviation authorities have 
hailed the P7-B Guide Surface Personnel Parachutes as the most signifi- 
cant new design in life-saving parachutes for jet-plane speeds. 


From Military Chutes for paratroop training and paratroop use to 
Ribbon Chutes that act as brakes for jet planes; and from the smallest 
chute for recovery of instruments from guided missiles to the largest 
250-foot Cargo Chutes that deliver heavy cargoes to any spot in the 
world, however inaccessible, Pioneer’s unparalleled know-how in design 
and manufacture has produced parachutes with a world-wide record 
for positive performance. 


Parachutes Make The Difference 


PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER, CONNECTICUT, U.S.A. 
Cable Address, PIPAR 





Holland & Denmark: Schreiner & Company, 24 Javastraat, Den Haag, Holland 

Switzerland: Riwosa S.A., Witikonerstrasse 80, Zurich 32, Switzerland 

Turkey: Mr. Affan Ataceri, 69 Adakale Sokak, Yenisehir, Ankara, Turkey 

Belgium: Benelair, Ltd., Rue Royale 43, Brussels, Belgium 

Norway : WiderGe's Flyveselskat A.S., Kr. Augustsgt. 19, Oslo, Norway 

France: Mr. Guy Robert, Equipements d'Avions et d'Aérodromes, 11 rue Tronchet, Paris 8*, France 
Sweden & Finland: Mr. Ake Forsmark, Kummelvagen 9, Alsten, Stockholm, Sweden. 








An Air Force whose combat planes are only day-fighters is, in effect, one armed. But strict 















economy, even in defence, is essential to all nations today, and so any country dependent for its 
safety on a powerful air defence force must choose not merely the most up-to-date and efficient 
aircraft, but also the most versatile and economical. Its fighter aircraft must be capable of more 
than one role. 
The Royal Swedish Air Force has followed this principle in its procurement of combat aircraft. 
fp A striking example is the swept-wing Saab-29 jet fighter—now also available for export—which 
, is being produced for three different military duties. 
The next important step in the Swedish Air Force modernization programme is that centred 
around the 700 mph (over 1,100 km/h) Saab-32 Lansen all-weather jet, which has been chosen 
to become the standard all-weather attack aircraft. The Lansen is also most suitable for several 
other purposes requiring first class combat performance, including night and all-weather 


nterception. 






SMAG A 


Wy, 


a versatile and ultra-modern all-weather jet aircraft 














SVENSKA AEROPLAN AKTIEBOLAGET - SAAB AIRCRAFT COMPANY - LINKOPING - SWEDEN 


SM 











ZURICH INTERCONTINENTAL AIRPORT 


Air France 

France 

Air Work Limited 

England 

British European Airways (B.E.A.) 
England 

British Overseas 

Airways Corporation (B.O.A.C.) 
England 

Israel National Airlines (EL-AL) 
Israel 








HOMEBASE OF SWISS AIR LINES 


Served by : 


Koninklijke 

Luchtvaart Maatschappij (K.L.M.) 
Holland 

Linee Aeree Italiane S.A. (L.A.I.) 
Italy 

Panair do Brasil 

Brazil 

Philippine Air Lines (P.A.L.) 
Philippines 

Seaboard and Western Airlines Inc., 
United States of America 


S.A. Belge d’Exploitation de la 
Navigation Aérienne (SABENA) 
Belgium 

Scandinavian Airlines System (S.A.S.) 
Sweden, Norway, Denmark 

Silver City Airways Limited 

England 

Trans World Airlines (T.W.A.) 
United States of America 
Yugoslovenski Aero-Transport (J.A.T.) 
Yugoslavia 
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short and medium 





range air traffic... 
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PROPELLER-TURBINES 


By 


COMPETITIVE 
TON-MILE COST 


Bx 


ADAPTABLE 
PASSENGER/CARGO 
ARRANGEMENTS 


Ww 


BACKWARD FACING 
SEATING ARRANGEMENT 
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EASY MAINTENANCE 
AND OVERHAUL 
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ROYAL NETHERLANDS AIRCRAFT FACTORIES 
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The Fokker F.27 “ Friendship ", 28-36 
seat short and medium range airliner 
with two Rolls-Royce “ Dart” propeller- 
turbines, has been specially designed to 
fill the gap between small feeder liners 


and 40-50 seat aircraft. 











TEL. ADDR.: FOKPLANES —_— 
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AIRCRAFT — simple in design and production; 
POWER PLANT 


p ETUDE et ne CONSTRUCTION ve MOTEURS p AVIATION 
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Turbojets for 
tactical aircraft must be: 








— powerful ; 
— light; 


— of low frontal area; 


— easy to operate and maintain. 








These requirements are met 


by the ATAR turbojets 


(Mystére Il, Vautour, Baroudeur...) 


SOCIETE NATIONALE 


150,B¢? HAUSSMANN: PARIS 8? 













‘CARAVE 


AVION DE TRANSPORT CIVIL MOYEN COURRIER BI-REACTEUR 


fen sortent 
blo cabine 


UPATION COMME 
ILISATEURS. 








SOCIETES NATIONALES DE CONSTRUCTIONS AERONAUTIQUES 
ov SUD-EST ov SUD-OQUEST 


6, AVENUE MARCEAU - 8° PARIS 105, AV. RAYMOND-POINCARE - 16° 
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Tail of the experimental DC-4E, 
tested in 1939 





Tail of the Skyrocket, first airplane 
to fly twice the speed of sound 






















Tail of the 
famous DC-6 





Which tail identifies the First Family of the air? 


All three tails above belong to Douglas planes. But This shape means greater speed and range, more 
one of them—the big, single vertical fin—identifies comfort for you ... more capacity for the comforts 
the great family of airliners that has had most to do and luxuries you want like air conditioning both in 
with the world-wide development of economical air the air and on the ground, radiant heating, wider 
transportation. seats and aisles. It means flight efficiency to the air- 


These DC-series airplanes—from the DC-1 to the lines, low fares to you. 


DC-7—have been designed for best aerodynamic These are a few of the many reasons why Douglas, 
efficiency. You can recognize them by the straight- since 1935, has been the major factor in the world- 
line shape from nose to the giant, single tail. wide growth of economical air travel. 


Douglas airliners circle the globe. Fly the 
DC-6, DC-6B or the DC-7 on these leading airlines : 


AA Argentine - *AIGLE AZUR French - ALITALIA /ta/ian - AMERICAN U.S. ‘ 
ied’ ANA (Australian - BCPA Australian-New Zealand - BRANIFF U.S. -*CGTA AA French Twice as many people fly 


CMA Mexican - CONTINENTAL U.S. - CPAL Canadian - DELTA-C&S U.S. 

“EASTERN U.S. - FLYING TIGER U.S. - JAL Japanese - KLM Netherlands DO LU Cs ¥ AS 
LAI /talian - *LAN Chilean - NATIONAL U.S. - *NORTH AMERICAN U.S. 

NORTHWEST U.S. - PAL Philippine - PANAGRA U.S. - PAN AMERICAN U.S. 


SABENA Belgian - SAS Danish Norwegian Swedish - SLICK U.S. - SWISSAIR Swiss as all other airplanes combined 
TAI French - UAT French UNITED U.S. - WESTERN U.S. * Soon —_—_—_—— 

















bhe speed of a fighter 
bhe power of a bomber 


The VAUTOUR is being mass-produced in 
its three versions for the French Air Force 


Comfortably exceeding the speed of sound, it is one of the 
fastest planes in the world in its category @® The ease 
_with which it can be converted permits economical standar- 
dization of manufacture and use ®@ It can readily be 
equipped with any of the most powerful jet engines, such 
as the ATAR, AVON, SAPPHIRE @ Owing to its large 
capacity and useful load, the VAUTOUR has a long flight 
endurance (several hours) and can carry a very powerful 
armament ®@ It can operate from short or makeshift 
strips. 


The VAUTOUR is the combat aircraft 
best suited to European needs 


S\CASO 


105, AVENUE RAYMOND-POINCARE - PARIS 16° - Tél. KLEber 32-20 






3 VERSIONS 





























All-weather fighter 















Ground attacker 
























Bomber 
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U.S. AIR FORCE UNITS IN HOLLAND 


Units of the U.S. Air Force are to be stationed at N.A.T.O. bases in Holland "to fill up certain gaps 
in the Royal Netherlands Air Force", Netherlands Minister of Defence Dr. Cornelis Staf told a press 
conference in The Hague. He added that no units of the U.S.A.F. 's Strategic Air Command were in- 
volved and that therefore he expected no political objections such as had been raised in Denmark and 
Norway. - The AIR LETTER's Amsterdam correspondent reports that North American F-86 units of the 
U.S.A.F. Tactical Air Command are to be transferred to Venray air base, in southern Holland, near 
the German border. It is also believed that American deliveries of all-weather interceptors for the 
Royal Netherlands Air Force will begin next autumn. 


U.S.A.F. MECHANICS FOR INDO-CHINA 


A first group of 105 U.S. Air Force mechanics has arrived in Saigon, wearing mufti, for employment on 
overhaul and maintenance work for the French Air Force in Indo-China. It is not planned at present to 
send American pilots, Defense Minister Charles E. Wilson told a press conference. 


ANGLO-GERMAN AIR TRANSPORT COMMITTEE 


An Anglo-German air transport committee has been formed, as a result of talks in Cologne attended by 
B.O. A.C. Chairman Sir Miles Thomas and B.E.A. Chief Executive Peter Masefield. The committee's 
task is to co-ordinate route planning and timetables of the future Lufthansa with those of B.E.A. and 

B O.A.C. It is also to have an advisory role on questions such as training of aircrew and ground per- 
sonnel, equipment procurement, etc. 


NEW SHIPPING - AIRLINE MERGER 


The announcement that General Steam Navigation Co., an associate of the Peninsular & Oriental Steam 
Navigation Co., is to take over a majority holding in Britavia Ltd. is a new sign of the increased in- 
terest taxen by British shipping companies in air transport. Britavia Ltd. owns Silver City Airways, the 
cross-Channel car ferry operators, and Aquila Airways, Britain's only flying boat operator. - Other 
recent mergers between shipping and airline interests have been Furness Withy & Co. with Airwork Ltd. 
and Clan Line Steamers Ltd. with the Hunting Group of Companies. 


HELIPORTS ON PARIS RAILWAY STATIONS 


Projects for the construction of helicopter landing and take-off platforms on the roofs of the various 
railway stations in Paris have been submitted to the National Assembly. 


FINE FOR THREATENING AIR TRANSPORT SAFETY 


Under an action brought by the Geneva authorities (Cointrin Airport), a French courtat Nantua, France 
has sentenced a Fr nch restaurateur, proprietor of the "Capucin Gourmand", to a fine of 30,000 French 
francs for threatening to put up captive balloons over his restaurant near Geneva-Cointrin Airport to 
prevent aircraft from flying low when taking off arr’ landing. 


TOWARDS THE NATIONALIZATION OF GARUDA 


The Indonesian Government's plans to nationalize Garuda Indonesian Airwa,s have been the subject of 
negotiations in Djakarta between the Indonesian authorities and representatives of K.L.M. Indonesia 
wishes to take over K.L.M.'s share in the capital and then nationalize the company. The head of the 
K.L.M. delegation is said to have pledged his company's full support for the Government's plans. 


SWEDEN TO MAKE A-WEAPONS? 


Under the title "Weapons in 1960", Swedish Army Commander-in-Chief General Ackerman has pub- 
lished in the otficial Swedish military periodical a report by his Staff on the probable future develop- 
ment of armament production at home and abroad. A statement in the report that even smaller coun- 
tries will be able to produce atomic weapons has been interpreted by . ‘tain sections of the Swedish 
press as indicating that Sweden is planning to develop the A-bomb. 


























* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the dail y international aviat news digest No part may 
be reproduced without written permission. 


















AIR FORCE GENERALS FOR FRENCH SUPREME ARMED FORCES COUNCIL 


Four French Air Force generals have been appointed to the Armed Forces Supreme Council, namely: 
Pierre J. Fay (permanent member), Martial Valin, Jean Piollet and René Bonnafé. 


STRATOJET SQUADRON ARRIVES IN MOROCCO 


The first Boeing B-47 Stratojet bombers of the U.S.A.F.'s 300th Medium Bombardment Squadron have 
arrived in Sidi Slimane air base, French Morocco, after crossing the Atlantic non-stop. The aircraft 
were refuelled in flight. They are expected to remain two months in Morocco. 


U.S. SENATORS INSPECT N.A.T.O. INDUSTRY 


Senator Styles Bridges, Chairman of the Senate Appropriations Committee, and Senator Stuart Symington, 
a former United States Secretary of the Air Force, are currently travelling in Europe to inspect the defence 
and industrial potential of European N.A.T.O©. countries. While in France - they arrived at Orly Air- 
port on February 22nd - they will study production plans for the Mystére, also ordered under off-shore 
procurement, as well as visit a number of French aircraft factories and the Brétigny Flight Test Centre. 
Main attention is to be given to air power and the execution of the off-shore programme. - According 

to a United Press report, one of the Senators’ most important tasks will be to inquire into the “formation 

of Communist cells" in European arms plants. 


FRENCH SUPPORT FOR PRIVATE FLYING 


To encourage sports flying and the production of light aircraft, the French Government has decided 
to make grants to private individuals or aero clubs for the purchase of aircraft of French make (25 to 
300 hp). Value of the grant will depend on the aircraft's engine power, carrying capacity and equip- 
ment and may in some cases amount to 60% of the cost price. 

” 


WORKSHOP BRIEFS ... 


The second prototype of the Leduc O2I-02 has left the Argenteuil plant for Les Mureaux, where it is 
being mounted on a Languedoc mother aircraft for transport for Istres test centre. * A.V. Roe & Co. 
Ltd. have submitted plans for an all-weather delta-wing fighter-bomber to the N.A.T.O. procure- 
ment offices. The type is reported to be capable of operating as interceptor and ground attack air- 
craft from temporary airstrips. * Boeing Airplane Co.'s Renton, Wash., plant has delivered the 500th 
C-97 Stratofreighter. * A new two-seat jet trainer has begun flight testing at Lockheed Aircraft Corp. 
* The McDonnell plant is preparing the prototype of the XV-I| compound helicopter for flight testing. 
It has a three-bladed rotor with compressed air jets, stub wings, twin tail booms with twin rudder unit, 
pusher propeller. * Westinghouse announces completion of development of a new light radar equipment 
for fighters: weight II5 Ibs., range approx. I2 miles. * Percival Aircraft Ltd. have delivered their 
hundredth Provost trainer to the R.A.F. Training Command. * SIAI-Marchetti SM.I32 is the type 
designation of a projected twin-jet commercial transport for 24 passengers. * Napier Engine Co. has 
announced a new gas turbine called the Oryx. * Armstrong-Siddeley is trying out a “long-life™ version 
of the Viper turbojet. It is to be used for example in the Percival P. 84 trainer under development. 

* A third prototype of the Avro Vulcan four-jet delta-wing bomber is about to begin flight testing. 

* Commonwealth Aircraft Corp., of Fisherman's Bend, Melbourne, is planning a new fighter for speeds 
of around 800 m.p.h. Power plant is to be a Rolls-Royce Avon with afterburner. * Turbojets for static 
thrusts of up to 20,000 Ibs. are under development at Pratt & Whitney, Allison, General Electric and 
Curtiss-Wright. * The latest versions of the English Electric Canberra now in quantity production are 
designated Canberra B.6 and Canberra PR. 7. 










































































Ax any well-educated civilian who takes an occasional interest in 
military affairs what he thinks of a future war, and—conditioned as he is 
by what he has read and seen of jet-propelled intercontinental bombers, 
atomic weapons, supersonic fighters and guided missiles—he will either 
not refer to tactical air power at all or shrug it off as a “‘quantité négli- 
geable.” The noise about the atom bomb, that useless and dangerous 
sabre-rattling—as U.S. Defense Secretary Charles Wilson terms it—has 
drowned out everything else, and the memories of yesterday have paled. 

Forgotten is the fact that in Europe, its major theatre of operations, 
World War II was decided by armour and by infantry which physically 
took and occupied the enemy’s country. Forgotten is, furthermore, that 
these tanks and troops could not operate and conquer except under a 
“tactical air umbrella.” And very often it is overlooked that the “local” 
wars of Korea and Indo-China again emphasized the importance of the 
tactical air arm. It may have been the same kind of forgetfulness which 
not too long ago forced a prominent American war-time air commander 
and one of the most experienced exponents of tactical air warfare to hand 
in his resignation. 

So much for the educated layman. The staff officer? Unless he is a 
dyed-in-the-wool strategic air warfare expert, he will think altogether 
differently. For him there will be no dream of an “atomic knock-out 


blow,” of wars fought and won within twenty-four hours. It is his duty 
to plan and build up all the panoply of war needed for the protection of 
his country, for the close support of the ground forces in defence and 
attack. The long-range A-bomber may be the kingpin of warfare... 
but the tactical aircraft remains the queen of the battlefield. 





Tactical Air Power 


BY COLONEL PIERRE 


Towards a Shake-up of Tactical Air Power 





The present issue of /nteravia Review endeavours to demonstrate this 
fact by two studies of the subject, by descriptions of conventional tactical 
aircraft and of revolutionary designs. 


Two experts—a staff officer of the Old World with modern ideas, and 
a highly qualified American aviation writer—provide the introduction. 
Seemingly they contradict each other... but only seemingly. 


The European, who witnessed the last great war much more closely, 
geographically, than the American, vividly remembers the doctrine of 
yesterday, the concept of the decisive tactical air umbrella of the ground 
forces. The lessons of Korea, adapted in the light of progress made in 
aeronautical engineering in the interval, seem to confirm what he had 
learned previously. The American? He is quite obviously so impressed 
with the achievements of jet-powered fighters and fighter-bombers in the 
Korean conflict that he attaches minor importance to weaknesses that 
have become manifest in battle—such as very high fuel consumption at 
low levels, difficulties in aiming and firing at very high speeds. At first 
glance, the American seems to be satisfied with the tactical flying equip- 
ment in service today. The European, on the other hand, calls for a new 
category of specialized aircraft—in fact, he expects it for a very near 
future as development work in this direction has been under way for 
some time. 

On one point the European and the American agree: in the absence of 
a powerful and modern tactical air force any armed conflict, whether 
local or otherwise, is lost from the outset. 
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and Land Warfare 
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one end, and the “miniaturization” of the 


Now that they have gradually mastered 
atomic explosives, it is the atomic weapons 
experts that will determine the form of any 
future conflict. Between 1945 and a few months 
ago, strategists inclined towards two different 
hypotheses, the more probable of which was 
based on the use of atomic weapons, and the 
other on the employment of the more classic 
forms of combat only. 

World War II had shown that chemical ex- 
plosives did not suffice to conquer a resolute 
enemy, to crush his will to resistance or to 
occupy his territory. Bombers and TNT bomb 
sapped his strength but could not annihilate him. 





While bombers and TNT bombs sapped the enemy’s strength, they could not annihilate 
A formation of Boeing B-17G Flying Fortress bombers en route to Emden, 


him... 
Germany, during World War II. 





The scope of the war in Korea and to a cer- 
tain extent the special character of the fighting 
in Indochina have shown that, though there 
are no half-way measures with all-atomic weap- 
ons, the range of possible hostilities was still 
wide and varied. The scale of threats gave rise 
to a corresponding scale of means of retaliation. 
Since the end of June 1950 the West has been 
obliged to provide itself once more with the 
elements of a classic force, this conventional 
rearmament being backed by the atomic power 
of the United States. 

Since then, however, the range of atomic 
weapons has been widened. The H-bomb at the 


target. 


A-bomb and its effects at the other, introduce 
new variables in the strategy and, hence, in the 
form of future conflicts. Any speculation on the 
nature of a war must now more than ever be 
accompanied by consideration of what is at 
stake. In the days of the A-bomb the Korean 
affair remained localized. The H-bomb might 
give rise to a similar policy even when the stake 
is greater. Similarly, the existence of tactical 
atomic weapons enables the strategists to en- 
visage if they 
tacitly renounce the principle of strategic oper- 
ations, that is, of attacking the sources of the 


several new combinations, 


The tactical air arm as used in Korea is not out of date. Picture shows a Douglas AD 
Skyraider from U.S. carrier Bon Homme Richard dropping three bombs on a Korean 















First task of tactical aviation: 
North Korean air base early in the Korean War. 
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Second task of the tactical air force is the containment of 
the battlefield or even the whole theatre of war. This 
North Korean rail bridge was demolished twice. 


enemy’s political, industrial and economic 


power, and thus restrict themselves to de- 
stroying his fighting forces. 

As Walter Millis has said in the ““New York 
Herald Tribune”, nobody knows yet whether 
weapons can be introduced into a 


in contradistinction to strategic 


atomic 
classic war 
atomic operations carried out from continent 
to continent—or whether their use will in- 
crease or reduce the number of ground forces 
that will have to be used. To a great extent the 
existence of conventional and revolutionary 
methods and weapons side by side will have 
to be envisaged. For this reason the tactical 
air arm as it was used yesterday in Korea and 
has been forged on the continent of Europe, 
not out of date. It merely needs progressive 
adjustments to enable it to keep pace with the 
double evolution of aeronautical engineering 
and of the new threats which the former is 
called upon to counter. 


The arm with three missions 

Its field of action, like its essential equip- 
ment, is difficult to define. It might be said to 
come somewhere between air defence, at the 
rear, and strategic attack, at the front. But it 
also has adversaries in the air, and it must 
combine its capacity to destroy on the ground 
with the ability to destroy in flight. Although 
the strategic air arm is there to back it up over 
it can now carry “light” 
with its radius of action 


longer distances, 
atomic bombs and, 


destruction of the enemy air force on its bases. 


A OCR FE TT Eo be a WIE, MS wae od a a -~ 
cea pi wg get a 

- — - ° ° teow be 

. ‘ ew T * am ae es eRe cites S pat 

Here a formation of U.S.A.F. Douglas B-26 Jnvader light bombers take off for an attack on a 


extended by in-flight refuelling, enlarge its 
original zone of action and encroach on the 
zone at one time reserved for multi-engined 
bombers. When the opposing air force is tem- 
porarily or definitely limited or eliminated, o 
the enemy’s air resistance is overcome locally, 
it can intervene in the ground fighting, where it 
helps the heavy artillery to break the enemy’s 
centres of resistance. However, in bad weather 
conditions and for certain fixed targets, it is in 
turn replaced by ground-to-ground missiles, 
with or without atomic warheads, or even by 
heavy bombers equipped to attack by means of 
instruments. Thus it holds a very definite place 
in the overall air war picture and is one of the 
elements of air power, which it adapts to the 
zone of ground fighting and which it has ren- 
dered indivisible. 

Its equipment is varied, since it runs from 
the fighter-bomber to the light bomber, via the 
machine specially developed for night attacks 
and the interceptor which may be used in 
attacks on the ground. In the past the majority 
of its equipment was used for tactical inter- 
vention, and it is not impossible that condi- 
tions should again require it to be used so in the 
future, despite the tendency visible today 
towards narrow specialization of flying equip- 
ment. 

American rules lay down that the destruction of the 
enemy's air force on its bases in task No.1 of the 
tactical air units. The recent development of 
offensive weapons confirms the importance of 
this task. The destructive power of the A-bomb 
is so great that it is difficult to conceive of a 


support of the ground forces. A Republic F-84F 


Close 


Thunderstreak fighter-bomber carrying two 1,000-lb. and 
smaller projectiles. 


prolonged war, so that destruction in the air 
no longer suffices to wear down the enemy’s 
air power or inflict on him losses that are 
beyond his reserves or his production potential. 
Similarly, now that, with the advent of jet 
propulsion, the margin of speed between 
offensive and defensive units has dwindled, 
the latter’s effectiveness against the former has 
been reduced. Under present conditions, the 
even more hampered since the di- 
surprise 


defense is 
mensions of the theatre are small, 
attacks are likely, methods of detection are less 
advanced, high-speed manoeuvres with the 
accelerations they entail are difficult, and de- 
fences are easy to saturate. Finally, and above 
all, since the “‘miniaturization” of the atomic 
bomb has enabled it to be carried more or less 
equally well by either bomber or fighter, the 
penetrability of air spaces has become greater 
and more decisive (we are entering an era when 
combat aircraft will be differentiated more by 
their endurance in flight than by the nature of 
their missions, whether offensive or defensive). 
All this means that priority must be given to 
attacking the enemy’s air power at its bases. In 
the United States both ground and air forces 
have recognised that the essential task is still 
to win mastery of the air. Both defensive and 
offensive pursue the same object, with the 
former stopping what survives the operations 
of the latter. Next in order of priority for the 
tactical air force is the containment of the battle field, 
or even, as the range and striking power of the 
tactical equipment are progressively extended, the 
whole theatre of war. The task is to isolate the 


Direct intervention in the ground fighting: A Russian- 
built T-34 tank set on fire by a napalm bomb in Korea. 
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Armament of the Douglas B-26 Jnvader ground attack 
version: eight -50-in. cal. machine guns in the nose. 


enemy’s forward units from their rear, to cut 
their lines of communication, and wipe out 
troop concentrations before they can be sent 
to the front. For fixed targets, the aircraft will 
soon be joined by the ground-to-ground missile, 
especially in conditions of bad visibility. On 
the other hand, attacks on mobile targets will 
for long remain the monopoly of the piloted 
aircraft. As for ground anti-aircraft defences, 
their effectiveness will be reduced by the grow- 
ing speed of the fighter-bomber, since speed 
remains an essential, particularly for day oper- 
ations. If atomic weapons are introduced into 
the fighting, they will render the task of the 
tactical units more complex, but will also give 
them a new destructive potential. Although 
they will make it impossible for ground forces 
to build up concentrations in the rear and will 
greatly disperse the targets offered to the air 
units, the latter will find that the zone open to 
their attacks is considerably enlarged. 


The third task, finally, is direct intervention in the 
ground fighting. Measured by “quantity” of de- 
struction, it pays the smallest dividend. In 
terms of direct effects, the weight of conven- 
tional ammunition used (bullets, shells or 
rockets) produces a small return, compared 
with the destruction achieved by attacking the 
enemy’s air power or by interdicting the field 
of battle. But if certain conditions are fulfilled, 
if at least a local aerial supremacy exists to 
cover its operations against the ground, and 
if the targets assigned to it are worth an aerial 
strike, the tactical air force may have decisive 
effects. The problem is to make rational use of 
it. When the B-26s, F-86s, and F-80s in Korea 
were launched into the attack against ultra- 
light infantry, without either artillery or tanks, 
they were not able to prevent the 8th Army 
from retreating. Yet the sky was free and the 
enemy’s anti-aircraft defences relatively light. 
On the other hand, both during the first four 
months of the operations and before Chosin, 
for example, the U.S. Air Force’s tactical units 
and the Marines’ “flying artillery” gave power- 
ful support to the ground forces. The MiG-15, 
with its short range, was restricted to the 
approaches to the Yalu River and did not 
intervene in the ground combat zone. Thus the 
American air forces, having almost complete 
air supremacy, could give their whole efforts to 
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Gloster Meteor ground attack version with 24 air-to-ground 


cooperating direct with the ground, with the 
sole proviso that they also fulfilled their task 
of interdiction. These are conditions which it 
would be wise not to count on finding again in 
other theatres of war and other circumstances. 


No special assault air force for the Army 


Obviously in this matter there are only 
special cases. It is for the command to gauge 
the situation and estimate the many variables. 
It is now generally agreed that ground should 
request support from air and that air should 
decide how much it can give in view of its 
other commitments. In Korea, the first com- 
bined operations centre, set up on July 3rd, 
1950, apparently functioned fully satisfactorily, 
once it had got over its fairly lengthy period 
of teething troubles. Questioned about the 
advisability of forming a support air force 
attached to the Army, on the model of the 
Marines, General Clark replied that the or- 
ganization set up under the 1947 National 
Defence Act seemed to him to be the best, and 
that the American economy could not afford the 
creation of a separate Army cooperation air 
force, whose tasks would frequently duplicate 
those of the U.S.A.F. In fact, as the air arm 
receives faster and more powerful equipment, 
the pooling of resources and the exercise of 
command at a high level become both possible 
and necessary; possible because the speed of the 
aircraft permits of rapid intervention; necessary 
because it is only at a high level that any given 
situation can best be exploited. 





rockets, 


Although General Clark was satisfied in the 
matter of organization, he was less so on the 
question of equipment. He felt, indeed, that 
the U.S. Air Force’s aircraft, and to a lesser 
degree the Navy’s, were not suited to their 
task. In the eyes of the Army General, a good 
fighter-bomber should have combined the 
following four qualities: carry four tons of 
military load (shells, rockets, bombs, napalm); 
be a good gun platform and be able to manoeu- 
vre easily near the ground; have a substantial 
endurance; need only runways of about 1,000 
yards in length and be capable of operating in 
all weathers. General Clark did not mention 
speed. On the Korean front, where there was 
no real enemy opposition in the air, speed may 
have seemed of secondary importance. Except 
for the all-weather characteristics, 
Clark’s description conjures up a picture of a 


General 


propeller-driven aircraft (piston engine or tur- 
boprop) rather than a jet. It was indeed argued 
that jet aircraft had too little endurance, that 
they needed excessively long runways and, in 
a sense, were too fast for the pilot to identify 
and attack his targets efficiently. Once again, 
the equipment the General specified might have 
been highly suited to the conditions in Korea, 
perhaps even to a particular phase of the war, 
but would be no good for tactical missions in 
the face of enemy air opposition. If the designers 
can provide it, the ability to operate in all 
weathers would be an essential quality, what- 
ever the nature of the war. If it were possible 
to ensure all-weather operations by the tactical 
units, it is certain that the all-weather fighter- 


Variety of fighter-bomber weapons: twenty 5-in. HVAR rockets or four 1,000-lb. bombs or napalm bombs, or a mix- 
ture of long-range tanks and weapons. 
































Ground attack aircraft 
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Propeller-driven ground attack aircraft for slower speed ? 
Top to bottom: the turboprop-powered Westland Wyvern 
naval attack aircraft; the Potez 75 piston-engined ar- 
moured tactical close-support prototype; the small, cheap 
ground attack aircraft, the Fletcher FD-25 Defender and 
the Temco T-35 Buckaroo, 





bomber would become the complement, for 
ground destruction duties, to the all-weather 
interceptor fighter designed to destroy the 
enemy in the air. Today there is the combination 
of ground-to-ground missile and bomber 
equipped to attack by instruments to support 
the fighter-bomber and make good some of its 
limitations. Yet General Clark’s demand is not 
met, and it is not possible to provide round-the- 
clock operations on the battlefield. This limita- 
tion will have even more serious consequences 
tomorrow than it has had in the past. The 
rapidity with which the ground forces will be 
able to move will necessitate such a continuity 
in air operations that it is difficult to see how 
it can be provided. 

General Clark was also worried by the 
problem of take-off bases. Runways limited to 
1,000 yards in length and possibly hastily 
prepared airfields had to suffice for the fighter- 
bomber in Korea. Today, the atomic threat 
sets similar or even greater limitations. But 
as speed remains an essential quality and jet 
power indispensable, new methods must be 
found of reconciling such flatly contradictory 
requirements. The air force’s ability to form 
rapid concentrations must be accompanied by 
a certain mobility and a certain invulnerability 
of its ground installations. Aircraft carriers 
have the mobility, but once in position they 
are extremely vulnerable. Although this mo- 
bility is less easy to obtain on land, the tactical 
air force can be scattered and thus gain an 
the carrier-based 


invulnerability denied to 


forces. 


The question of speed... 


General Mark Clark did not mention the 
speed he would require of his ideal fighter- 
bomber. Because speed imposes limitations. It 
generally necessitates long runways for both 
take-off and landing, and highly skilled per- 
sonnel. On the battlefield speed limits the 
ability to identify targets and can only be ob- 
tained with a type of propulsion which is 
scarcely suitable for prolonged operations at 


low altitude. Finally, within the strategy of 


coordinated equipment it is technically too 
complex and hence costly. Yet at the moment 
it is the very essence of the air arm. It gives 
it the advantages of concentration of fire and 
of surprise, it provides it with a certain degree 
of protection in the face of the enemy whether 
on the ground or in the air. It is difficult to see 
how to do without it, except perhaps by con- 
fining the use of relatively slow aircraft to 
very special tasks, which would be possible 
only in certain situations and when a number 
of preliminary conditions are fulfilled: local 
mastery of the air, general weakness of the 
enemy’s air and anti-aircraft defences, or 
marked air and ground superiority. These 
special aircraft can thus only be given second 
priority. 

Are there any exceptions to this rule? It is 
possible that, in view of the difficulty of detect- 
ing aircraft operating near the ground, the 
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slow machine can make better use of ground 
cover and carry out useful penetrations into 
enemy territory without detection. There is a 
sort of “limit curve” near the ground, where 
the low-speed aircraft could enter more easily 
than at the medium and high altitudes which 
are practically closed to it. This would be the 
essential advantage of the atomic-powered 
bomber (fast enough, in all conscience), which 
would be able to operate over infinite distances 
—in relation to the dimensions of the earth- 

by skimming the waves and following the 
contours on land, It is difficult to see how such 
a machine, flying so low and at an appreciable 
speed, through still subsonic, could be de 
tected early enough. However, nobody has got 
there yet. Meanwhile light equipment, slow, 
with low endurance, will doubtless have cer- 
tain uses, under cover of night, for example, 
in very bad weather or where there is no ground 
or air opposition—but this brings us back to 
preliminary conditions that have to be fulfilled. 


... and of cost 


The particular nature of the fighting in 
Korea enabled light flying equipment to be 
used, which was cheap in production and 
employment. As the North American T-6 was 
able to participate with impunity in spotting 
operations over the battlefield and even in 
offensive operations, it was felt that a light 
combat aircraft could be specially designed for 
ground attack duties. Temco and Fletcher have 
both designed light armed aircraft which are 
said to have particularly interested the American 
Army. Heavy machine guns, rockets and even 
napalm bombs could be carried. Using small 
fields, and capable of flying at speeds anywhere 
from 60 m.p.h. to more than 160 m.p.h., the 
light assault aircraft might provide an answer 
to the Army’s problem of giving its forces 
immediate support. This type of equipment 
may well be of value in a “luke-warm”’ war, 
where both sides employ certain weapons only 
and do not bring out the whole of the arsenal 
at their disposal. In a general war, however, 
things would be different. The use of cheap 
equipment is always highly desirable, but it 
should not be insisted on at the expense of 
operational performance. It is natural to 
attempt to reduce the volume and complexity 
of certain equipment and even, where pos- 
sible, to design combat aircraft with an eye 
on their short life, once they are in action. But 
it is not permissible, particularly in the Western 
world, to speculate on a reduction in cost 
obtained by limiting the performance required 
for the best possible accomplishment of the 
mission. The problem set the engineers is ob- 
viously a complex one, namely to obtain the 
highest possible performance at the lowest 
cost. Close adaptation of aircraft to their tasks, 
i.e., more detailed specialization, provides a 
partial solution. Recent designs and new proto- 
types which will be taking to the air within the 
next few months are expected to prove that the 
complete solution is not impossible to find. 
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Tactical Air Power Lessons from Korea 


BY CHRIS ROBERTS, WASHINGTON 


The War in Korea sharpened the sword of 
Allied air power to a razor edge. Without Korea 
the United Nations might well have faced an 
ominous Red Army with towering misgivings 
as to the capabilities of the jet airplane in tacti- 
cal warfare. Now, however, the lessons have 
been learned, the doubts dispelled and the tac- 
tical air weapon honed to a keen edge of 
effectiveness. 

It is always dangerous to generalize on the 
basis of a specific experience, but it seems cer- 
tain that the Korean War provides important 
lessons for the future: there are few places in 
the world where target location, identification, 
access and destruction could prove more diffi- 
cult. High-ranking U.S.A.F. officers believe 
that if tactical air power proved effective under 
these difficult conditions, it should certainly 
prove effective under any future conditions. 

They warn, however, that there is another 
side to the coin in interpreting Korean results: 
Communist air opposition was desultory, al- 
ways at very high altitudes and only over a 
short distance from the Yalu River. In a future 


” 


war, they say, these “laboratory” conditions 


for tactical air power assuredly will not obtain. 

Korea was more than a mere resumption of 
World War II aerial combat with more ad- 
vanced aircraft. It found the air forces of the 
world in delicate mid-passage between the 
piston and jet-engined fighter. So tentative had 
been the passage that both the Communists and 
the United Nations commands moved initially 
with piston-powered aircraft. True, the jets 
came immediately, but only tentatively and 
with utmost caution. Three years later the tran- 
sition was complete: no first-line air force will 


ever again employ piston-powered fighters for 
any purpose. 


The first lesson of the Korean War for the 
future is: the jet fighter-bomber is the most 
versatile and potent weapon for decisive, imme- 
diate influence on battle. 


This superlative wording implies the use of 
nuclear weapons (“baby A-bombs”’) in the 
future, though only conventional bombs and 
rockets were employed under Korean condi- 
tions. This opinion by high-ranking officers 
returned from Korea signals a far more com- 
prehensive revolution in air doctrine in the 
United States Air Force than probably that of 
any other nation. Despite the decisive impact 
of tactical air power during the last six months 
of World War II, the immediate postwar years 
in America witnessed the virtual atrophy of 
ground support doctrine in favor of strategic 
air power, which still holds sway in high Air 
Force councils. It will be recalled that Lieut. 
Gen. Elwood R. Quesada, World War II Tac- 
tical Air Command chief and the U.S.A.F.’s top 
expert on tactical air support, resigned in pro- 
test against this development in the 1948-50 
period. 

It is essential to establish the frame of tactical 
aviation reference on June 25th, 1950. True, the 
jet fighter was then seven years old, and more 
than a dozen nations were operating jet- 
powered aircraft. But these jet fighters were 
interceptors, born and bred. High speed, high 
altitude, high rate of climb; these were the 
sparkling attributes of the jet fighter. When the 
problem of ground support was raised in con- 


Piston-engined Douglas AD Skyraider and Chance-Vought F4U Corsair strike aircraft from the aircraft carrier Anfie- 
fam approaching their Korean targets. Grumman F9F Panther naval jet fighters provide cover high above the attack 


bombers. 
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The war in Korea found the air forces in delicate mid- 
passage between the piston-engined and jet-engined air- 
craft. Picture shows a piston-engined Douglas AD Sky- 
raider of the U.S. Navy getting ready on the carrier 
Princeton for a strike against a target in Northeast Korea. 
The aircraft carries three 2,000-Ib. bombs. 


ference rooms the objections, misgivings and 
warnings flowed like a torrent: high fuel con- 
sumption, poor maneuverability, high structur- 
al loads, inaccuracy of firing and bomb laying 
and vulnerability of the jet fighter at high speed 
at sea level were separate and collective indict- 
ments. 

All of these questions had real roots in kind, 
but not in degree. To some extent, some of 
these objections are legitimate today. But three 
years of warfare in Korea proved—beyond 
question—that the jet fighter is an even better 
tactical airplane than its piston-powered sister 
of previous wars: 

It is considerably faster—affording surprise and 
safety. 


It is a more stable gun platform—improving its 
effectiveness. 


[ts powerplant is less vulnerable to ground fire 
affording increased safety. 


Its fuel consumption is not nearly so poor as had 
been imagined, although obviously it is substantially 
greater than at high altitude. 


[ts vastly increased power, when not used for quickness 
of take-off, permits lifting incomparably greater ex- 
ternal loads than either the jet interceptor or the 
piston-engined fighter. 


Its transformation into a high-speed fighter after 
dropping its external load provides a versatility 
possessed by no other aircraft type. 


Korea proved that the marriage of the jet 
fighter and the rocket has created an entirely 
new and enormously powerful air weapon. The 
jet fighter-bomber is already being hailed not 
only by U.S.A.F. but also by U.S. Army leaders 






as the most versatile weapon in the nation’s entire 






military arsenal. They pronounce it the only 






weapon that can produce an immediate and 






tangible influence on a war, that can affect 






ground fighting decisively in a period of days 
or hours. Proponents hail it as the inevitable 
replacement for the light bomber, which cannot 








become a high-altitude fighter after dropping 
its disposable load. 
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tial element in tactical air power. 


offensive weapon and observers are already certain 
that the major use of radar henceforth will be 
for fighter-direction, and that early warning is 
already a secondary function in actual combat. 
After the initial development period, no combat 
mission was executed in Korea, day or night, 
without radar control. Techniques were im- 
proved so rapidly and to such an advanced state 
that bombs were actually released under visual 
conditions on signal from ground radar con- 
trollers as close as 500 yards from the Yalu 
River, and combat broken off, even while firing, 
when the River was reached. 


The third important lesson from Korea is: 
night tactical aviation is entirely feasible. 


One of the closely-guarded tactics developed 
during the last winter in Korea was the use of 
jet fighter-bombers for night harassment opera- 
tions. Conceived by Brig. Gen. Glenn O. Barcus, 
former Commander of the Fifth Air Force in 
Korea, the system consisted of dispatching six 
to ten jet fighter-bombers at night, flown by 
exceptionally experienced pilots. The fighter- 
bombers (Republic F-84E Thunderjets) orbited 
at 15-20,000 ft. searching for the lights of truck 
convoys. When these were detected, the fighter- 
bombers glided down silently and dropped 
500-lb. and 1,000-lb. bombs, simultaneously 
strafing the column. These tactics, which use 
solely visual reference, are for harassment only 
and do not constitute a substitute for airborne 
radar-directed light bombardment missions 
with—at present—piston-engined aircraft, but 
the jet offers surprise and great speed. 


. 


The fourth great lesson of jet tactical air 
power in Korea is: skilled maintenance specia- 
lists are essential. 


such asthe Republic F-84 Thunder- 
also operated at night in Korea. 


Jet fighter-bombers 
jets lined up above 


The second great tactical lesson from Korea, 
and an essential for the first, is: radar is an essen- 


Korea transformed radar from a defensive to an 




























fighter-bomber can take a terrific amount of 
punishment. This is a Sabre. 


The jet 


This, of course, has always been true in aerial 
warfare, but the mounting complexity of mod- 
ern aircraft electronic equipment has accentu- 
ated the need to a necessity. It will be clear that 
the growing weight of electronic equipment is 
not inherent in the jet aircraft per se, the power- 
plant of which has already proved itself far 
more simple to maintain than the piston- 
engined powerplant. It is computing gunsights, 
automatic engine controls, cabin pressurization 
systems and alternating current systems that 
generate the effectiveness of the jet fighter, yet 
simultaneously render it vulnerable to incom- 
petent maintenance. 

This problem, which plagues all the air forces 
of the world, was solved in Korea by an expe- 
dient which may have long-range consequences. 
The U.S.A.F., like all other air forces, is organ- 
ized on the basis of the self-supporting squadron 
as the basic unit. The squadron contains its 
own maintenance personnel and equipment, 
each airplane being permanently attended by 
a crew chief. Since World War II this system 
has been gradually evolving into the Wing 
(or Group) as the basic organizational unit, 


although the textbooks have not yet been re- 
written. In practice, Wing aircraft are being 
handled by Wing electronics, armament, power- 
plant and other maintenance specialists in 
“pools.” In Korea, the 5th Air Force took this 
system one stage further and established Rear 
Echelon Maintenance Control (REMCO) as a 
supra-organization handling all aircraft and 
equipment of a given type for the entire Air 
Force. Under this system, for example, all 
Republic F-84 aircraft, regardless of their assign- 
ment, were repaired and overhauled at a single 
centralized maintenance depot (Itazuke, Japan), 
where spare parts, special tools and skilled 
workmen were located. REMCO proved practi- 
cal in Korea due to its peculiar geographic 
location adjacent to Japanese bases safe from 
surprise enemy attack. Aircraft could be easily 
flown from Korea to these stations, which could 
be equipped elaborately and employ civilian (in- 
cluding Japanese) help. This plan also permits 
the collection of electronic experts, for example, 
at a centralized location equipped with special 
apparatus and the creation of assembly line 
maintenance methods. Whether Rear Echelon 
Maintenance Control will prove feasible in a 
future war none can tell; it will depend entirely 
on the geographic location, the pace of the 
battlefront and the degree of vulnerability. But 
it worked well in Korea. 


The fifth major lesson from Korea is: expe- 
rience counts for everything in tactical warfare. 


Again, this is a platitude of warfare but it was 
accentuated in Korea by the introduction of the 
jet fighter-bomber. The sensitivity of the jet 
aircraft to Mach number is a well-known phe- 
nomenon and its limitations are more deter- 
mined by the skill and experience of the pilot 
than by the physical characteristics of the ma- 
chine, as is the case with piston aircraft. Count- 
less times in Korea the inexperienced pilot 
pulled the wings off his airplane or stalled into 
a crash at airspeeds actually /ess critical than that 


Major lesson from Korea: the jet fighter-bomber is the most versatile and potent weapon.—Left: a North American 
F-86 Sabre fighter-bomber and its military load; after dropping its bombs, the aircraft becomes a fighter. Right: a 


Sabre fighter. Note the metal runway. 
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Skilled maintenance is essential in jet warfare. 


Pictured are 





F-86 Sabre 


piston-engined fighter-bombers (left) at Kizarazu Air Force Base, Japan. 


of a more experienced pilot flying at his wing 
tip. Similarly, the more experienced pilot was 
able to get greater performance out of his air- 
plane than the greener pilot alongside. 

For example, the critical Mach number of the 
Republic F-84E Thunderjet is 0.82 (less than 550 
knots in cold weather), after which it is sub- 
jected to nose pitchup, which severely hampers 
accuracy. The clean lines of the Thunderjet per- 
mit it to accelerate rapidly in a dive so that only 
shallow dives can be used if this compressibility 
difficulty (common to straight-wing jets) is to 
be avoided. However, the experienced pilot can 
avoid this difficulty by beginning to dive at a 
lower altitude and by co-ordinating stick mo- 
tion with the pitchup to produce suitably stable 
flight. The Lockheed F-80 Shooting Star was 
operated at supercritical Mach numbers regu- 
larly, but experienced pilots learned just how 


Effects of a fighter-bomber attack. Photo shows a Korean railway bridge which was 
bombed just as a Communist supply train was crossing it. The train plunged into the 
river. 


far beyond the buffet limits the airplane was 
still controllable and structurally safe. 


Beyond these basic lessons for the future, the 
Korean War also provided a variety of lesser 
lessons valuable as objectives. One of these is the 


fact that the jet fighter-bomber is extremely sensitive 


to runway conditions. Aerodynamicists explain 
that on take-off the airplane is subjected to air 
drag and to runway wheel drag, the former in- 
creasing as the latter decreases. They point out 
that the reduced parasite resistance of the jet 
fighter-bomber results in its runway resistance 
occupying a much larger proportion of the 
total. The well-known slow acceleration of the 
jet aircraft compounds the difficulty. Even the 
Marston strip or pierced steel plank runways do 
not solve the problem, although jets operated 


fighters and fighter-bombers (centre and right), F-84 





Thunderjet fighter-bombers and F-51 Mustang 


from them extensively. A case in point, how- 
ever, was the base at Taegu, which operated 
for more than a year with a 2,200 yard pierced 
steel plank runway. After the war settled down 
slightly north of the 38th parallel, a concrete 
runway was built only a few hundred feet 
away. Instantly, fighter-bomber loads were increased 
200 percent, the use of JATO dropped sharply 
and tire wear decreased substantially. Obvious- 
ly, no future war can promise the luxury of 
concrete runways in battle, but Korea has 
proved the utmost desirability and overall 
economy of such an elaborate installation. 


One tactical air power experience in Korea has 
provided only confusion for the future: the storied 
North American T-6 “ Mosquito” technique. Find- 
ing the ground target among the rocky crags 
and tortuous mountains of Korea was always a 
prime problem. This was solved by the despatch 


Experience counts: the Lockheed F-80 Shooting Star was flown regularly at supercritical 
Mach numbers. Here one of the fighter-bombers is dropping a bomb on a camouflaged 


Communist supply dump south of Pyongyang on May 8th, 1952. 














The jet fighter-bomber proved extremely sensitive to runway conditions. Operating from concrete runways, like this 


K-84 Thunderjet with two 1000-pounders, increased war loads 200 percent. 


of a North American T-6 training plane with 
an artillery or infantry officer in the rear seat. 
Flying at only 150 m.p.h., the T-6 would 
maneuver through the valleys and around the 
promontories until the target was accurately 
identified and a colored smoke bomb dropped 
on it. A few minutes later the jet fighter- 
bombers thundered down and across the target 
firing their rockets, machine-guns and bombs 
on the clearly-marked target. Then the T-6 re- 
turned to the target to make an assessment of 
the damage and decide whether to call for 
additional jet passes. Obviously, this ‘‘ Mos- 
quito” work was the most dangerous of any 
aviation activity in Korea, yet the most vital. 
Tacticians naturally turn their thoughts to more 
advanced aircraft for this job, but here is ap- 


Subject for confusion: North American T-6 trainers were used as ** mosquitos” to spot 
targets for the fighter bombers. 





parently a blank wall. A more heavily-armored 
airplane might prove less vulnerable, but it 
would probably be less effective. Whether the 
from 


“Mosquito” operation is a “lesson” 
Korea is, at the present, a widely-debated 
question; all agree, however, on the essentiality 
of such a function in tactical air operations. 
Despite the conclusion of many military avi- 
ation experts that the need for the immediate 
future is development of specially designed 
ground-support jet fighter-bombers, she consen- 
sus in the U.S.A. at this writing is that the fighter- 
bomber should remain a standard interceptor tempo- 
rarily loaded with external stores. The reasons for 
this conclusion are many. The primary tactical 
reason is surprise. Enemy radar cannot distin- 
guish the interceptors from the fighter-bombers 
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in a large formation at high altitude. Take, for 
example, a large group of North American 
F-86E and F-86F Sabres. Suddenly, the F-86! 
fighter-bombers nose down from, say, 18,000 
feet and race to the ground target in a question 
of a few minutes. The highly-effective air brake 
panels of the F-86 permit holding Mach 0.85 in 
75-deg. dives. This tactic makes enemy early 
warning virtually impossible, since the bombers 
may strike in any direction within 360 degrees 
over a radius of as high as 50 miles. After drop- 
ping their bombs, the F-86E’s then return to 
fight as high-altitude interceptors if needed. 

Maintenance-wise, the advantages are obvi- 
ous when the interceptor and fighter-bomber 
are virtually identical airplanes. Design-wise, 
the advantages are equally obvious since the 
two can be manufactured in quantity on the 
same assembly line. To date the turbojet engine 
has not been specialized into high- or low- 
altitude classifications and the design character- 
istics of the low-altitude turbojet would create 
restrictions on its use not permissible in the 
combat theater. The question of armor would 
also be debated, even by the fighter-bomber 
pilots themselves, some of whom prefer its 
protection, while others prefer the higher rate- 
of-climb and speed of the lighter-weight 
fighter. 


In this brief resume of Korean tactical air 
power lessons, only the broad outlines of the 
experience have been sketched. But the Korean 
War brought the jet fighter-bomber from a 
heatedly-debated possibility to a trained and 
skilled instrument of war, a proven fact. Now 
matured, the jet fighter-bomber, controlled by ground 
radar, its targets marked by “ Mosquitos” or smoke 
shells from ground artillery, is a versatile, deadly 
weapon—day and night—and a permanent influence 


on battle. 


**Mosquito” spotting was the most dangerous of any aviation activity in Korea, This 
international group of ** mosquito” pilots 


Americans, an Australian, Korean, Briton 


look as if they did enjoy their work. 


5 


a 
a at atte 


peepee 


ee 











0 















































Tactical Aircraft for Land and Sea Warfare 


BREGUET 960 VULTUR (France): Two-seat naval 
tactical aircraft with side-by-side ejector seats; equip- 
ment for catapult take-off. Armament: bombs 
and rockets; mines or torpedo; wing bomb or guided 
missile; ou cannon or machine gun. 


POTEZ 75 (France): Armoured two-seat ground 
attack aircraft with gun post in nose and open 
pilot’s seat. Designed particularly for anti-tank work 
and infantry support. Armament: large-calibre 
cannon or guided missiles. 





SNCA DU SUD-EST SE. 5000 BAROUDEUR 
(France): Single-seat tactical aircraft and interceptor, 
which takes off from a trolley and lands on three 
skids retractable during flight. To reduce take-off run 
the trolley carries six powder rockets, two or four of 
which are normally used, the remainder being held 
in reserve. Armament: cannon and rockets. 


SNCA DU SUD-OQUEST SO. 4050 VAUTOUR 
(France): Single or two-seat ground attack aircraft 
or all-weather fighter or bomber. Engine either 
ATAR 101C (6,160 Ibs. thrust), ATA R 101 D (6,600 Ibs. 
thrust) or ATAR 101E (7,260 Ibs. thrust) or Sapphire. 
Armament: cannon, rockets, guided missiles, bombs. 








DE HAVILLAND VENOM FB.1 (Great Britain): 
Single-seat day fighter and fighter-bomber. (Special 
version as two-seat all-weather fighter, the Venom 
FAW’.3.) Armament: four 20-mm cannon, plus 
bombs and rockets. 


GLOSTER METEOR 8 (Great Britain): Still the 
R.A.F.’s standard single-seat ground attack aircraft 
and interceptor. Production to be phased out in 
1954. Armament: four 20-mm cannon; rocket 
projectiles or bombs. 





HAWKER SEA HAWK (Great Britain): Single- 
seat carrier-based fighter, which can also be used 
against naval and coastal targets. Armament: 
four 20-mm cannon; rockets. 


WESTLAND WYVERN S.4 (Great Britain): Single- 
seat carrier-based naval strike aircraft. — Armament: 
four 20-mm cannon; rocket projectiles or bombs; 
torpedo, mines and depth charges. 





DOUGLAS AD-5 SKYRAIDER (USA): U.S. Navy 
multi-purpose aircraft, which can be equipped for 
low-level day and night attacks, photographic recon- 
naissance, radar search operations, personnel trans- 
port or ambulance duties. Armament: four 20-mm 
cannon plus bombs and mines. 


DOUGLAS B-26 INVADER (USA): Employed as 

three-seat tactical bomber during World War II; 

today used as ground attack aircraft (in Korea). 

3 . Armament: eighteen -5-inch machine guns plus 

Winey c- bombs (standard equipment); also 20-mm or 37-mm 
aa cannon if desired. 
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DOUGLAS A3D (USA): Three-seat carried-based 
bomber and fighter-bomber, the most powerful yet 
used from a carrier. Armament: two remote- 
controlled 20-mm cannon in rear; bombs, torpedos, 
mines and depth charges. 4 B-66 tactical bomber 
derived from the A3D is in quantity production for 
the U.S. Air Force. 


FLETCHER FD-25 DEFENDER (USA): Light single- 
seat ground attack aircraft, which can carry a 
high combat load despite its small dimensions. Pro- 
duction licence for the FD-25A two-seat version has 
been granted to Japan. Armament: two machine 
guns, bombs, rocket projectiles, napalm containers. 


MARTIN B-57A CANBERRA (USA): Modified 
American version of the English Electric Canberra 
medium bomber, for night operations. Present version, 
the B-57A, is practically identical to the British 
Canberra B-2 except for the engine; later the B-57B, 
with cannon and launching equipment for bombs 
and rocket projectiles, is to be produced. 


NORTH AMERICAN F-86H SABRE (USA): Special 
version of the F-86 Sabre fighter for ground attack 
duties. Armament: six -5-inch machine guns, 
rocket projectiles and bombs, 


REPUBLIC F-84G THUNDERJET (USA): Single- 
seat fighter-bomber derived from the F-84F fighter, 
with equipment for flight refuelling. First U.S. Air 
Force fighter-bomber designed to carry a tactical 
A-bomb. Armament: six -5-inch machine guns, 
rocket projectiles and bombs. 


REPUBLIC F-84 THUNDERSTREAK (USA): Swept- 
wing development of the Thunderjet, designed, like 
its predecessor, for close defence, convoy protec- 
tion, and ground attack duties. Armament: 
six -5-inch machine guns, rocket projectiles and 
bombs. 




















POWER PLANT DIMENSIONS PERFORMANCE 
i GROSS 
oe R AND TYP in IGHT rvi 
a g a : Maker and type Take-off power ~ Span Length wen — yy ‘wee Range 
h. p./Ibs. ft.ins. | ft.ins. | sq. ft. Ibs. ft./min. ft. wtiee 
1| Bréguet 960 Vultur Hispano Nene + 5,000 Ibs. |54’8%"'43’9Y%,”| 462.8 | appr. — | (42,600) _ 
A. S. Mamba 3 1,500 h.p. | 22,000 
2; Potez 75 Potez 8 D 32 450 h.p. | 42’ 8”| 29’ 10” | 5,290 | 1,570 465 
3) SE.5000 Baroudeur SNECMA-ATAR 101E 7,275 Ibs. (32'9%,”| 44’ 3”| 272.3 | 13,200to | | 9,800to) 50,000 
or Sapphire 19,850 11,500 | 
4} $0.4050 Vautour SNECMA-ATAR101C 26,170 Ibs. | 51’ 49’ 6”| 484 | 30,900 to — 50,000 3,700 
or Sapphire | 39,700 
— | De Havilland Vampire FB.9 D.H. Goblin 3 3,350 Ibs. | 38’ 30’ 9”| 262 12,350 4,250 40,000+ | 500 to 600 
De Havilland Venom FB. 1 D.H. Ghost 5,000 Ibs. | 41’ 9”| 31'10”| 279 appr. appr. | (50,000) | (600+) 
15,000 6,000 
6} Gloster Meteor 8 R.-R. Derwent 8 2x3,600 Ibs. | 37’ 2”| 44’ 7”| 350 | 15,675 7,700 | 44,000 | 600 to 700+ 
7| Hawker Sea Hawk R.-R. Nene 4 5,000 Ibs. | 39’ 39’ 7”| 278 _ ; — —- | — 
8 Westland Wyvern S.4 A.S. Python 3 4,100 h.p. | 44’ 42’ 3”| 355 | (24,000) — | (40,000+)) — 
9! Douglas AD-5 Skyraider Wright R-3350-26 W 2,700 h.p. | 50’ 38’10”| 400 appr. | 2,850 | 20,000+ | 1,500+ 
18,000 
10| Douglas B-26 Invader P & W R-2800 2x2,000 h.p. | 70’ 50’ 9”; 540 | 27,000to _ 28,500 700 to 
32,000 3,000 
11 Douglas A3D-1 P&W J-57 2x 10,000+Ibs. — — 70,000 — 45,000 to a 
50,000 
—| Douglas B-66 (RB-66A) Allison J-71-A-9 2x 10,000+Ibs. _ - — | (75,000) 0 - - 
12 | Fletcher FD-25 Defender Continental E-225-8 225 h.p. | 30’ 20'11”| 150 2,500 1,725 | 16,500 630 
13 | Martin B-57A Canberra Wright J-65 2x7,200+Ibs. | 64’ 65’ 6”| appr. appr. _ _ _ 
| | 960 50,000 
14 North American F-86H Sabre Gen. E. J-73-GE-3 9,000 Ibs. | 37’ 1”) — 287 appr. _ 50,090 + 600+ 
18,000 
15 | Republic F-84G Thunderjet Allison J-35-A-29 5,600 Ibs. 36’ 38’ 18,000 7,600 54,000 1,250+ 
16 | Republic F-84F Thunderstreak Wright J-65 7,200+Ibs. | 33’ 7” \41’ 9.6” 20,000 + 9,500 | 55,000 2,000 + 
17 | Saab-29 (A 29) Svenska (D. H.) 5,000 Ibs. 36’ 1” |33’1%”| 258 | (11,000 to — 50,000 ~- 
Ghost 50 13,000) 
18 | Saab-32 (A 32) Lansen R.-R. «Avon» 6,500 Ibs. 42'7%,"49' 21,” appr. — | 45,000 to | 1,200+ 
22,000 | 59,000 
44’ 39’ 
19 | Ilyushin IL-10 Stormovik Mikulin AM-42 2,000 h.p. | 11%” | 4%” i — —_ _ 
appr. | appr 
20 | Ilyushin IL-28 (or IL-28-2) 2 axial compressor engines _ 72’ 65’ =~ — | (50,000) _ 
21 Mikoyan MiG-15 Chelomei 5,100 Ibs. | 32’10”| 32’10”| — — —_ 50,000 _ 
22 Petliakov Pe-2 M-105R 2x1,100 h.p. | 56’ 5”| 41’ 8”! 436 18,780 — 29,500 600 to 1000 











Figures in brackets are estimates 
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Armament: four 20-mm 
jectiles. 


powerful armouring, 


guns or two 37-mm 
machine gun for the 
and bombs. 


bombs. 


in South Korea. 
and 





SVENSKA AEROPLAN SAAB J 29 
Single-seat high-performance fighter (picture) which 
is also produced as a ground attack aircraft (A 29). 

cannon 


SVENSKA AEROPLAN SAAB A 32 LANSEN 
(Sweden): Two-seat all-weather fighter and low level 
attack aircraft for ground and 
Armament: cannon, rocket projectiles, bombs. 


ILYUSHIN IL-20 (Soviet Union): Two-seater with 
standard 
Red Air Force’s infantry support 
ment: two 23-mm cannon and two 7-6-mm machine 
cannon (all 

observer; rocket 


ILYUSHIN IL-28-2 (Soviet Union): Medium 
ber and ground attack aircraft, derived from the 
IL-28 straight-wing version. 
calibre cannon in nose; two medium cannon in tail: 


MIKOYAN MiG-15 (Soviet Union): single-seat fighter 
(picture), sometimes used for ground support. Picture 
shows the MiG-15 “delivered” to the U.S. 
Armament: one 37-mm cannon 
two 23-mm cannon; rocket projectiles. 


PETLIAKOV Pe-2 (Soviet Union): Three-seat ground 
attack fighter-bomber, used by infantry support units 
in the satellite countries alongside the IL-10. 
ment: four to six machine guns or cannon; bombs. 





(Sweden): 


and rocket pro- ais 


naval targets. 


equipment for the 
units. Arma- 


fixed); a mobile 
projectiles 


bom- 


Armament: large- 





Air Force 


Arma- 


THE FOLLAND “GAT” 


The FO.141 Guat light tactical aircraft under development at Folland 
Aircraft Ltd. has so far been described primarily as an interceptor, but 
this does not mean that the type, with suitable armament, could not also 
be used for low level ground attack duties. * At the moment no informa- 
tion has been released by the makers on the details of the Guat. All that 
is known is that two prototypes are being built. The first, with an Arm- 
strong-Siddeley Viper of 1,640 lbs. take-off static thrust, is to fly at the 
end of the summer, 1954, the second, with Bristol Orpheus of roughly 
4,000 to 5,000 lbs. static thrust, some time in 1955. 

In brief outline, the Guat is an all-weather single-seater with pressure 
cabin. Load on the thin swept wing is relieved by carrying the whole 
fuel and the fixed armament inside the fuselage. The two 30-mm cannon 
are mounted in the outer lips of the intake ducts, and rocket projectiles 
or bombs can also be carried if required for the mission. 

Other technical features: the nose-wheel undercarriage, completely 
retractable into the fuselage (unlike other types in this class, which take 
off from a trolley for example, and land on skids); also the fact that, 
despite the utmost weight restriction, armour plate and ejector seat have 
not been scorned. 

It would be premature to try and estimate the prospects of the Gnat’s 
going into quantity production. All that can be said is that N. A. T.O.’s 


* Cf. Interavia, Review of World Aviation, No. 9, 1953. 
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procurement officials are attentively watching the Guat’s progress and 
will carefully examine the results of its flight tests. Prophesies would be 
idle, but there are quarters in London that consider N. A. T.O. orders 
for the Guat a probability and orders for the R.A.F.—for a small 
number to begin with—at least a possibility. 


Folland FO.141 Gnat: Span 21 ft., length 29 ft., gross weight less than 6,000 Ibs., max. 
( Drawing by Interavia: 


level speed (production version with Bristol Orpheus) Mach 1. 
strictly copyright). 








INTER ISCAVIA 149 





20 











aa increasing performance of military air- 
craft demands a heavy price of the ground 
organization: runways several miles in length, 
which make all improvisation and hence all 
flexibility in operations impossible; high vul- 
nerability to air raids, both for air bases and 
for the equipment and personnel stationed on 
them (and in their immediate vicinity). This 
makes it relatively easy for a determined enemy 
to pin such “‘concrete-based” air forces on the 
ground by surprise attacks. 


“* Away from runways” is therefore the demand 
of the hour, and the formula chosen by S.N.C.A. 
du Sud-Est for the Baroudeur shows that this 
demand can be met. The Baroudeur takes off 
froma trolley with low-pressure tyres and lands 
on skids. The trolley enables take-offs to be 
made from hastily prepared makeshift airfields 
(1939 style), as well as from normal concrete 
or metal grid runways. The skid landing is 
similar to the “belly landing” which traditional 
aircraft are accustomed to make in emergencies. 


Other aids to take-off and landing can also 
be used, such as catapults (as on aircraft car- 
riers), cable systems (Schneider and Fieux’s 
Arbalete or ““crossbow”’ system?), mobile take- 
off ramps (as for the Martin B-61 Matador), jet 
thrust reversal (S.N.E.C.M.A.), brake para- 
chutes (as in the SE. 2415 Grognard), arrester 
hooks (as for carrier-based aircraft). 


The Baroudeur can be used for all missions 
that are today required of a light tactical air- 
craft, including in particular: 


Take-off from small freshly rolled airfields 
(length less than 800 yards) immediately 


' Up to the end of 1953 the Baroudeur prototype had 
completed the following flight tests: 1) take-off and 
landing on average grass (Toulouse-Blagnac); 2) take-off 
on skids (Istres); 3) flights carrying the take-off trolley; 
4) take-off and landing on sandy beach (La Baule). 
Also: taxi tests (under own power) on skids, the aircraft 
showing itself to be completely manoeuvrable and 
capable of taxying right up to its take-off and handling 
trolley (Toulouse-Blagnac). 


* See Force Aériennes Francaises, July 1952; «Pour 
raccourcir les pistes». 
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The Pugnacious “Baroudeur’”’ 


he hold his own? 


behind the front, enabling the patrol system 
to be replaced by a ground alert. (Advan- 
tages: less pilot fatigue, greater life for air- 
craft, saving in fuel, better adaptation of 
ammunition to target); 


Operations from larger fields (length up to 
1,400 yards) at greater distances from the 
front (say 150 miles),.endurance being in- 
creased to one hour by means of drop tanks; 


Employment for ground attacks (it is ar- 
moured) and as a fighter (pressure cabin). 


The Aircraft 


In designing the Baroudeur, S.N.C.A.S.E. 
bore in mind the following well-tried princi- 
ples: 1. optimum visibility for the pilot, who has 
been placed as far forward as possible in the 
slender fuselage nose; 2. automatic slats and 
powerful air brakes; 3. simplification of main- 
tenance by grouping accessories behind a 
small number of large inspection panels; 4. 
extensive simplification by splitting the air- 
frame into sub-assemblies. 

Fuselage: of oval section, the monocoque 
fuselage is of conventional structure, with thin 
metal skin, main frames, intermediate frames 
and stringers. The fairings between the wings 
and the fuselage also act as air intakes (with 
particularly low drag). The rear fuselage portion 
is attached to the forward section by four ball 
fittings, so that the engine (ATAR or Sapphire 
turbojet) can be readily removed. Finally the 
floor has a strong keel for belly landings.—The 
cockpit is pressurized and has a jeftisonable sliding 
canopy, with electrical and mechanical controls 
both inside and outside. Only the front section 
is ejected by means of a powder cartridge con- 
nected with the firing system of the S.N.C.A.S.O. 
ejector seat (Martin-Baker licence). A hot air 
system provides a pleasant temperature at 
altitude. 

Wing unit: The two one-piece wing halves, 
of 35 degress sweep-back (at 25°% of chord) 
and very small thickness (8°), are attached to 
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In the summer of 1953 an unknown gladiator entered the great 
arena: heavily armed, but otherwise travelling light... dextrous 
in evasion and determined in attack. Supporters of the traditional 
art of fencing watched the new-comer with astonishment. Would 


The SE.5000 single-seat tactical aircraft — it could also be 
classified as a fighter-bomber — is based on a revolutionary idea 
of S.N.C.A.S.E. President Georges Héreil’s and was built within 
a few months under the confident guidance of the Polish-Canadian 
designer W. J. Jakimiuk (formerly of PZL, then de Havilland). 
A first prototype has been flying since August 1st, 1953; a second 
(with flight refuelling equipment) is under construction.' Originally 
developed as a private venture by S.N.C.A.S.E., this interesting 
design is expected to be ordered in quantity by N.A.T.O. coun- 
tries. The French-Arabic type name comes from Foreign Legion 
slang: Baroudeur... a pugnacious fighter. 


— Editors — 


the fuselage at three points. They have auto- 
matic leading edge slats, pressure balanced 
ailerons, high-lift slotted flaps and large dive- 
brakes at the rear of the wing root fairings.—It 
has been possible to produce the wing sub- 
stantially more cheaply than “contemporary” 
American designs, particularly because of the 
use of relatively *hin skin and 3-spar box con- 
struction. Spars are at 20%, 45%, and 70% of 
the chord and are interconnected by a large 
number of ribs. Spars and ribs have an open 
(I or C) section. 


Tail unit: Of similar structure to the wing 
unit, both vertical and horizontal tailplane have 
a high angle of sweep. The vertical tailplane 
(leading edge sweep 55 degrees) is of twin-spar 
construction and is attached to the fuselage by 
four ball joints, the one-piece horizontal tail- 
plane (leading edge sweep about 40 degrees) 
also has two spars, is pivot-mounted in the 
upper part of the fin, and is electro-mechani- 
cally adjustable. 


Flight controls: All flight controls are fitted 
with Jacottet-Leduc hydraulic boosters with 
electrical friction suppressors and hydraulic 
type feel simulators. The boosters are fitted 
close to the control surfaces and are connected 
to the latter by rods and to the cockpit controls 
by cables. In the event of hydraulic line failure 
there is automatic transition to hand operation. 
Rudder and left aileron have electrically oper- 
ated tabs. 


Power Plant: The first prototype of the 
Baroudeur is fitted with a S.N.E.C.M.A. ATAR 
101C turbojet of 6,200 lbs. static thrust, but the 
later production version is to have either the 
7,250-lb. thrust ATAR 101E or the 9,000-lb. 
thrust Armstrong-Siddeley Sapphire. Fuel is fed 
to the engine by a booster pump immersed in a 
protected feeder tank, which is filled by gravity 
from three unprotected main tanks (via non- 
return valves). Refuelling can be effected ander 
pressure both in flight and on the ground, or by 
gravity. 
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Dimensions* 

SD A Foe Oe Bis alee te 08 32.8 ft. 
Overalilength ......... 44.26 ft 
Height ontroiley........ 11.8 ft 
Height on skids ........ 9.97 ft 
Co Be ae ae ee 272.3 sq.ft 
UI Bence 6 so 6: bite, oye 4 











200m 














tookn 


Baroudeur's take-off runs (with trol- 
ley) with normal take-off weight (top) 
and increased weight (bottom), in both 
cases with Sapphire (9,000 ibs. take- 
off thrust) alone (curves |), or with tur- 
aiet on four STRIM rockets (each of 
1,655 Ibs thrust for 5 seconds; curves I), 
or with turbojet plus four JATO rockets 
(of 990 Ibs. thrust each for 14 seconds; 
curves Ill). 





























Calculated performance with Sapphire turbojet of 9,000 Ibs. thrust* 


Max. speed, sea level approx. 685 m.p.h. 
Max. speed, at 39,000 ft... . 590+ m.p.h. 


800m faa okses 
I 
600m y 
gas 7 Fa 
Y 
200m ra 
AE 
og OD sraxe-orrs 
Sokn lookn 
Weights* 
Airframe & equipment approx. 6,600 Ibs. 
ISS er ae 2,630 ibs. 
SSR era are ae 220 Ibs. 
Fuel & normal ammunition 4,850 Ibs. 
Normal gross weight. .... . 14,300 ibs. 
CUNNING 0 ck ola pate ne so o 5,500 Ibs. 
Increased gross weight... .. 19,800 Ibs. 
Troliey (empty) ........ 1,980 Ibs. 
Absolute ceiling ........ 49,000 ft. 


Climb to 39,000 ft. in less than 10 mins. 


Landing runs from 25 ft. with landing weight* 


on damp, slippery ground (friction coefficient 0.2)... . .  hnca, ee awe et 


on dry stony ground (friction coefficient 0.3) 
with brake claws (friction coefficient 0.6). . 


©. 6.0 06 BRS AE: SS PEEL eCe Bee 


3,300 ft. 
2,640 ft. 
1,320 ft. 


* The above figures, like those given in /nteravia Air Letter Nr. 2893, are approximate. 


Equipment: The electrical equipment consists 
of a 24-Volt 4,000-Watt D.C. generator and a 
25 amp.hr. battery, a three-phase 115 Volt 
400 c.p.s. 250 VA converter and a single-phase 
115 Volt 400 c.p.s. 250 VA converter.—The 
hydraulic system comprises a high-pressure pump, 
an emergency hand pump and two accumulators 
Hydraulic control is provided for landing 
skids, flaps, air brakes, inflight-refuelling, 
control boosters and feel simulators.— Radio 
equipment includes VHF R/T equipment for 
several frequencies, I.L.S. receivers, Sperry 
Zero-Reader, radio altimeter and I.F.F. identi- 
fication equipment. All aerials are of the 
suppressed type. 


Landing gear: The skids, of magnesium cast- 


ings (two main front skids and one rear skid), 
are fully retractable into the fuselage. In re- 
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tracted position they are flush with the fuselage 
skin, acting as their own doors as well as 
additional armour plating. Rubber blocks give 
a total play of 8.6 ins. The track width of the 
main skids (which oscillate about an axis in the 
direction of flight) is 49.1 ins; maximum skid 
pressure is roughly 14 p.s.i. The skids’ high 
friction coefficients (0.2 to 0.3) ensure good 
directional stability on the ground, even in 
strong cross winds. In addition, retractable 
spring-loaded brake claws (at the rear of the 
main skids), controlled by the pilot, increase 
the braking effect and enable direction to be 
changed while taxying. 


The Trolley 


Of welded sheet metal, the Baroudeur’s trolley 
—built by Messier— is used not only for take- 
off but also for taxying after landing. Of re- 
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markably simple, robust structure, it has an 
empty weight of 1,980 Ibs., and an operating 
weight of 2,090 lbs., including its six 1,655-lb. 
thrust rockets. Thanks to its large low-pressure 
tyres (main wheel pressure only 36 p.s.i.), the 
trolley can be used on newly levelled fields. 
Rubber blocks provide adequate shock ab- 
sorption. 

The trolley has been so designed that the 
aircraft can be hoisted on to it by a cable winch 
(carried by a normal jeep) within 40 seconds. 
As the main wheels’ pneumatic brakes can be 
operated individually by the pilot, the Baroudeur 
taxies on its trolley in very much the same way 
as a conventional aircraft. 

Six booster rockets (two of them in reserve) 
are fitted to the trolley and are electrically 
fired. As the burnt-out rockets remain on the 
trolley, they can be refilled and used again. 

Any trolley can be used with any Baroudeur, 
which greatly simplifies maintenance. In fact in 
many ways the trolley resembles an artillery 
limber more than part of an aircraft. It also sim- 
plifies maintenance of the aircraft itself, which 
can remain on its “mobile jacks”. Finally the 
trolley can even be carried in flight, so that the 
whole “ground organization” can be moved 
rapidly from one place to another. Further 
advantages: 


Space and weight are saved for other equip- 
ment. 


There are no breaks in the stressed structure 
of the airframe, as the wheels remain behind 
on the ground. 


The cost price of the trolley is less than that 
of a conventional undercarriage. 


Operating the Baroudeur 


Number of trolleys: at least one trolley per air- 
craft is required. This is nothing new compared 
with conventional aircraft (which also need an 
undercarriage plus spares). As, however, the 
aircraft are subjected to greater danger than 
the trolleys, a reserve of the latter is bound to 
build up in time. Moreover there must be 
trolleys at all likely airfields in the front line 
area, a problem which would be considerably 
simplified by wide-spread introduction of the 
Baroudeur, as a large number of landing grounds 
would then be occupied by units of the same 
type. 


The Baroudeur’s trolley 





























































The first SE.5000 Baroudeur taking off from its trolley. 


Hoisting on to the trolley: The normal number 
of jeeps in a combat unit should suffice to hoist 
the aircraft on to their trolleys at the same rate 
at which they land. All that is necessary are 
jeeps with an ordinary cable winch. If the 


Landing on hard dry ground... 
















. or on the beach. As soon as the aircraft is on its trolley, 


—_ectcceieae eT” iad 


engines are not shut off, the aircraft can be 
ready to move on their trolleys within 90 se- 
conds. For salvaging wrecked aircraft special 
vehicles are of course necessary. 

Preparation of airfields: In view of the moderate 
surface pressure of the low-pressure tyres, 
landing grounds for the Baroudeur need only be 
levelled and rolled. Traces left by the brake 
claws on the trolley and the skids can be re- 
moved without difficulty by rolling the field. 
As the ground can be fairly soft, bomb craters 
can by readily filled in. Moreover, camouflage 
is relatively simple. 

Cost of rocket take-off: The STRIM rockets 
(1,655 lbs. thrust each for 5 seconds) used for 
take-off from small fields are still relatively 
costly. The empty rocket body costs approx. 
100,000 French francs, and the filling—about 
44 lbs. of powder—around 40,000 francs. 
However, the rocket bodies can be used re- 
peatedly, so that practically only the cost of the 
filling need be counted for each take-off. If 
it is possible to reduce the cost of the powder to 
225 francs per pound, each take-off (four 
rockets with 44 lbs. of powder each) would cost 
only 40,000 francs, a very small fraction of the 
total cost of each mission. 

A single concrete runway (plus necessary 
taxiways) costs roughly 2,000,000,000 francs 
to build, enough to finance 50,000 take-offs 
by the Baroudeur. In other words, 50 fighter- 
bombers could make two flights a day for 
nearly 18 months. 


it is again ‘‘autonomous.”’ 





Ground attack aircraft | 





Is it difficult to separate the aircraft from the 
trolley? The only new process during take-off 
by the Baroudeur is the release. On the other 
hand, the pilot has no undercarriage to retract; 
the aircraft accelerates more rapidly and is 
more easily controllable. Take-off falls into the 
following phases: 


(1) the pilot opens his throttle and taxies on 
his jet engine only; (2) at a speed of about 
55 m.p.h. he fires two of his take-off rockets, 
and a little later another two if required; (3) on 
reaching take-off speed (shown on a special 
weight-adjustable speedometer with light signal) 
the pilot operates the trolley release mechanism, 
pulls the control column slightly and is auto- 
matically freed. (The release mechanism is 
locked as long as the rockets are burning.) 

Watching rocket behaviour and engine failure: 
Other light signals on the instrument panel 
indicate the functioning of the rockets. Should 
one of the rockets fail to ignite, the asymmet- 
rical thrust is balanced by the rudder, and a 
reserve rocket fired. In the event of an engine 
failure before release from the trolley, the com- 
bination behaves as an ordinary aircraft. If, 
however, the failure does not occur until after 
release, the Barondeur, having no undercarriage 
and thus having a better aerodynamic con- 
figuration, is much more manoeuvrable than 
any other aircraft, and a belly landing can be 
made with only slight damage. 


Behaviour of trolley after take-off: A great 
number of rocket-propelled empty runs showed 
that even when left to itself the trolley has con- 
siderable directional stability during the acceler- 
ation phase and does not leave a strip 55 yards 
wide during the braking phase. Major deviations 
from the straight line occur here only towards 
the end of the braking phase, that is, at low 
speed. Flight tests of the combination con- 
firmed this behaviour. Running qualities have 
also been improved from take-off to take-off. 
Brake stystems now available comprise: (1) pneu- 
matic brakes for both main wheels, operated 
automatically by Messier Ministop equipment 
at the moment of take-off; (2) brake claws at the 
rear of the trolley for decelerations of up to 
22; (3) brake parachute released by an adjustable 
clockwork mechanism.—Arrester hooks, such 
as are used in carrier-based aircraft, were re- 
jected, as they necessitate additional ground 
equipment (cables) and limit the direction of 
take-off. 

For formation take-offs the danger of the 
empty trolleys colliding can be overcome by 
staggering take-offs (by 5 to 10 seconds) and 
by separating the take-off lines by 55 yards. By 
suitable adaptation of the brake systems to the 
type of ground used and in particular by pro- 
perly timing the release of the brake parachutes, 
it should in all cases be possible to ensure that 
the trolley comes to a standstill at the end of the 
airfield (in a strip some 50 to 100 yards deep.) 


Simultaneous landing by several aircraft: The 
skid landing of the individual Baroudeur pre- 
sents no difficulties, thanks to its good direc- 
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Characteristic take-off phases: 1 
3 rockets burned out; 4 


tional stability. On the hard dry ground at 
Istres the unbraked landing run was only 750 
to 850 yards, although the prototype’s landing 
approach was relatively high, for safety reasons. 
Landing run could be shortened by using either 
a brake parachute or the S.N.E.C.M.A. jet 
thrust reversal system (now under consider- 
ation for the Baroudeur’s engine), in addition 
to the claws on the skids. If a number of air- 
craft have to land simultaneously they should 
be staggered rearwards and to the right, the 
“control tower” indicating the best distances. 
To avoid blocking the airfield after landing, 
pilots must open the throttle again after touching 
down and continue on their skids to the far 
edge of the field, where jeeps and trolleys will 
await them. This corresponds to the normal 
procedure of conventional aircraft which have 
to leave the runway clear. 


If engine trouble immobilizes an aircraft 
temporarily, the nearest jeep would come up 
and tow it away, either on a trolley or on its 
skids. In any case it could be removed much 
more speedily than a conventional aircraft 
under similar conditions. Moreover there 
would be no question of a runway being 
blocked, but only part of the field. 


Neither pilot nor jeep driver need any spe- 
cial skill to hoist the aircraft on to the trolley. 
It is not even necessary to line up the trolley 
exactly to the aircraft’s longitudinal axis, as the 
trolley is automatically centred. The whole 
process takes only 40 seconds, or 90 seconds 
including the drive up to the aircraft. Once the 
aircraft is in place, it is again autonomous, and 
the jeep is on the spot for towing purposes 
if the engine fails. 


A Baroudeur formation that had just landed 
would of course be an easy prey to enemy 
ground attack aircraft during the short space of 
time before it regains its mobility. In this, 
however, it scarcely differs from a conven- 
tional formation, whose aircraft are lined up 
one behind the other on the runway after 
landing. One of the advantages of a Baroudeur 
unit, which needs no concrete taxiways, is 
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jet engine alone running; 2 
pulling the control column: 5 


take-off_rockets fired ; 
release from trolley. 


that it can more easily disperse in all direc- 
tions. 

Take-off after landing outside the airfield: \f the 
site is large enough, the Baroudeur can probably 
take off on its skids, without trolley. Other- 
wise it must await the arrival of a jeep with a 
trolley. A “visit” by a Baroudeur to an air base 
with hard runways would create no obstruc- 
tion for other flying activity, as it can always 
land outside the runway and be towed away on 
its skids. 

E:mergency landings: In this case too the Barou- 
deur lands on its skids, i.e. in its normal manner. 
Conventional military aircraft generally have 
to make belly landings, which cause a greater 
or smaller amount of damage. In some cases 
the Baroudeur can even take off again after an 
emergency landing, whereas every other air- 
craft has to be dismantled. 


Transferring a combat unit: At first glance this 
would seem to bea difficult task, as the trolleys 
are required not only for take-off but also for 
taxying on the new field. There are three ways 
of solving this problem: 


(1) The aircraft carry their trolleys along with 
them to the new field, at reduced speed and 
low altitude. If they are attacked on the way, 
the trolleys are jettisoned and are lost. Land- 
ing on the trolley can be effectively braked 
by the use of claws, wheel brakes and ribbon 
parachutes. 


(2) A motorized advance unit takes a number of 
trolleys to the new airfield. The remaining 
trolleys are used to get the aircraft off the 
ground at the old base and are then trans- 
ported to the new one. 


(3) The aircraft are moved by road on their trol- 
leys. For this, however, they would need 
folding wings, which would increase struc- 
tural weight. 


Wear on skids: Search for the most suitable 
material for the replaceable skid shoe is still in 
progress (wear and tear tests on a special ma- 
chine developed by S.N.C.A.S.E.). Probably 
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Simultaneous take-off (aircraft 1to4) and landing (aircraft 5 to 8) at the same airfield. 


several different solutions will have to be 
adopted, depending on the surface conditions 
of the landing ground. Meanwhile, shoes of 
ordinary sheet steel have been used for several 
landings on hard ground (e.g. at Istres), so 
that wear and tear costs are substantially lower 


than those of tyres and brakes. 


+ 


The qualities primarily demanded of tactical air 
force units are mobility, versatility and minimum 
vulnerability on the ground. 

As the military aircraft in service today are 
dependent on fully prepared airfields with con- 
crete runways, their units are no longer mobile. 
Airfields near the front are not only open to 
bomb attacks, but may also sooner or later be 
overrun by the enemy’s ground forces... 
whereupon new large airfields would have to 
be built. Their versatility too is not always very 
great, since units—because their bases are so 
far in the rear—are frequently sent out on 
patrol and have to be alerted in the air. This is 
a drawback from which the fighter-bomber 
units in Korea suffered. Finally the high vul- 
nerability of the bases is a danger, and it is 
practically impossible to camouflage them from 
the enemy. 

The Baroudeur could provide a new solution to 
the tactical air force’s problems: it enables use to 
be made of “‘natural” airfields, which need only 
slight levelling. Units regain their mobility, 


- and the use of airstrips near the front line 


ensures direct contact with the ground forces. 
Ammunition can thus be chosen to suit the 
mission required, and pilots suffer less from 
fatigue. The air force’s ground attack units can 
be as closely coordinated with the ground 
forces as is the artillery, which certain army 
commanders of World War I put right in the 
front line. 

Starting from such an advantageous position, 
the Baroudeur could work shoulder to shoulder 
with the infantry and the armoured units, keep 
the air space above the fighting area clear of the 
enemy and penetrate deep into the enemy’s rear. 
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VAUTOUR Birth and evolution 


BY F. VINSONNEAU, 


T. discover the customer’s needs and to meet them— 
these are the two pillars of success. 

In the aircraft industry we seem to have all 
the luck. On the whole we can dispense with 
the mental acrobatics needed to guess what the 
customer wants, for the customer clearly defines 
his wishes to us in the form of a specification. 
More than anything, we resemble a group of 
ambitious schoolboys swatting for a scholar- 
ship. 

Yet, real success in our industry—as any- 
where else—involves more than homework 
dutifully carried out. Success is achieved when 
the product is perfectly adapted to the cus- 
tomer’s needs. While we would leave it to 
others to pronounce an impartial verdict on the 
Vautour, we would testify that its birth repre- 
sented a happy coincidence of the specifications 
issued by the Air Staff with what we had pro- 
posed to accomplish ourselves. 

The first version (A) of the Vausfour was 
projected as a tactical close-support aircraft. 
This essential requirement of a nation which by 
virtue of its geography will always have to pay 
attention to land warfare has been amply dis- 
cussed in /nferavia by prominent military ex- 
perts. In addition to light close support per- 
formed by fighters or more specialized aircraft, 
the powerful, fast, long-range twin-jet tactical 
machine permits strikes against important tar- 
gets in considerable depth. Furthermore, its 
armament and speed give it a high degree of 
protection. 

In the close-support role, as a single-seater, 
the Vaufour can carry in its vast bay either a 
powerful air-to-ground missile, or a variety of 
bomb cargoes weighing more than two tons, 


The first prototype of the 80.4050 Vautour (single-seater) is at present equipped with 
two S.N.E.C.M.A. ATAR 101C jets of 6,170 Ibs. static thrust each. It first flew on third prototype (level bomber) is approaching completion. 
October 16th, 1952, having been completed in the astonishingly brief period of 14 months. 


DIRECTOR OF ENGINEERING, 5S. N. C. A. DU SUD-OUEST 


or ground attack rockets, napalm containers, 
etc. Its two cannon, of 30-mm or 37-mm calibre, 
provide it with substantial additional firepower. 
It should be noted that all this firepower is ac- 
commodated entirely in the interior of the air- 
craft. The Vautour’s flying qualities therefore 
remain intact—which cannot be claimed for the 
“‘Christmas-tree” kind of converted fighter. It 
is obvious that the autour, too, can be turned 
into a “Christmas-tree” if maximum offensive 
power per aircraft becomes necessary—and in 
that event the type’s power becomes formidable 
indeed. 

Alongside the close-support version there 
came quite naturally a light level bomber (ver- 
sion B). The aircraft is identical with version A, 
with the exception of the nose section which is 
transparent and accommodates a bombardier 
and his sight. The bomb bay is unchanged, and 
one readily envisages certain missions in which 
both types are employed simultaneously, with 
one providing reconnaissance for the other. 
The two versions are very similar in engineering 
detail and are therefore closely associated both 
from the point of view of engineering and use. 

Easily derived from versionB is a long-range, 
high-altitude reconnaissance aircraft of abso- 
lutely similar structure. 

Finally, by installing a radar compartment in 
the bombardier’s nose position and fitting a 
cockpit for an observer/radar operator aft of 
the pilot, the N version, an all-weather fighter, 
appears. Though it is listed last, it represents an 
important role for the Vaufour. As a twin-jet 
type, its nose is free from air intakes and there- 
fore can take a substantial amount of radar 
equipment. Installation of a radar operator’s 


post makes it possible to dispense with the 
complex and costly electronic devices of the 
single-seater all-weather fighter. Efficient equip- 
ment of this sort may be beyond the reach of 
European nations for a variety of reasons. Now, 
you will say, what will you do with that large 
bomb-bay of yours, are you not dragging a 
handicap around with you? We shall reply that 
in automatic rocket launchers it will contain 
twice the amount of air-to-air rockets carried 
by the most heavily armed fighters known today. 
And the V autour will carry them not in the 
form of externally “built-on headwinds” but 
entirely without impairing its aerodynamic 
qualities. At a time when the air-to-air rocket 
is seriously competing with the conventional 
cannon (and the Vautour has kept its two guns!) 
to a point where certain aircraft do without the 
latter type of armament, it is easy to appreciate 
the firepower this aircraft possesses. As regards 
the claim that the type is handicapped by its 
large bomb bay, only results can tell, and al- 
though we are not allowed to quote figures, we 
will state that the Vausour is quite prepared to 
measure itself against the best modern proto- 
types. 

Versatile autour! In the Anglo-Saxon sense 
the adjective means “capable of dealing with 
many subjects,” whereas in the French lan- 
guage it describes someone who “readily 
changes his opinions.” Sometimes we wonder 
if we do not merit the French attribute by 
wanting too many things at once. But before us 
are examples, and we have our reasons. Among 
the examples we quote merely the famous 
Mosquito, an undisputed success of The de Ha- 
villand Aircraft Co., which served brilliantly 


The second prototype (single-seater) made its first flight on December 16th, 1953. A 


Apart from that, pre- 


production series of all three versions are in hand at S.N.C.A.S.0. Preparations are 
going on for a quantity production order. 
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during World War II. Among our reasons, we 
mention the main one: economy. By concen- 
trating several missions on one basic type of 
aircraft we can make rational use of our pro- 
duction facilities and standardize operations 
and maintenance. Dispersal of effort among 
many types can be ruinous to a nation, particu- 
larly one of modest resources. And military 
budgets, however large, are always a tight fit. 
Finally, we claim that it is better to look far 
ahead from the outset than to turn out a proto- 
type which sacrifices everything to top perform- 
ance but whose characteristics deteriorate as 
its combat equipment is added. 


We were thinking of factors others than per- 
formance alone when we designed the Vaw/our. 
It was through a combination of a variety of 
qualities that we sought to satisfy the ultimate 
user. The main considerations which guided us 
a little more than three years ago are described 
in the next article in this issue. 


Here we would merely emphasize the wide use 
of metal bonding which, introduced from pro- 
totype 001 onwards, has since proved its worth. 
We believe that this was the first time the metal 
bonding process was used on major structural com- 
ponents: it was employed to bond the stiffeners 
to the stressed skin of the wing. Sheet thick- 
nesses bonded together were 6 mm to 6 mm at 
the wing root. This innovation merits more 
than a casual remark if one considers the enor- 
mous capital investments required for integrally 
stiffened or drop-forged skins and parts. 


In more than one hundred test flights and 
several dozen passages through the famous 
“barrier,” the V/autour has shown what it is 
worth. And we were happy and proud on De- 
cember 29th, when M. Louis Christiaens, Secre- 
tary of State for Air, became the world’s first 
Supersonic Minister aboard the Vautour. His 
feat deeply touched those who, at every level, 
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Span . 51 ft. 
Length. 49 ft. Gins. 
Height. 14 ft. 
Wing Sweep 35 deg. 





“VAUTOUR” 

















Pre-production and _ production 
models of the Vautour will be de- 
livered in three versions: (1) single- 
seater fighter-bomber; (2) two- 
seater light bomber; (3) two- 
seater all-weather fighter. 


31,000—40,000 Ibs. 
875 yds. 

685 m.p.h. plus. 
in approx. 6 mins. 


Gross weight 
Take-off distance . 
Max. speed : . 
Climb to 40,000 ft. . . 
(with ATAR 101 E) 








devote their whole being to aeronautics. The 
Minister’s confidence in the aircraft, which 
matched our own, is more eloquent than any 
long commentary could be. 


Designing the Vautour 


BY JEAN CHARLES PAROT, CHIEF ENGINEER 


Bites of the SO.4050 Vausour was begun in 
July 1951 to a specification issued by the French 
Air Staff. For obvious security reasons it is not 
possible to divulge the tactical background to 
this programme or the conditions it laid down, 
though it is permissible to say that main stress 
was placed on the following points: 


One basic aircraft type should be capable of 
being developed easily into close support, 
all-weather fighter, light bomber and recon- 
Naissance versions; 

It should have high level speed near the 
ground, as well as good manoeuvrability at 
all altitudes; 
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Powerful armament, armour plating and long 
range; 

Ability to operate from short or not fully 
prepared runways; 


Simply structure and easy maintenance. 


The specification also called for a twin- 
engined model. 


A good aircraft design nearly always presents 
a successful compromise between contradictory 
requirements. In view of the conditions laid 
down, the case of the Vausour provided particu- 


INTER TSCHAVIA 


What is to follow ? It is better not to spill all 
the beans and to withhold some “copy” for 
future issues of this magazine—let the canny 
ones guess what we have up our sleeves... 





lar problems, especially as economy was the 
watchword throughout; economy in the engi- 
neering and production solutions adopted, 
economy in the risks run, economy in that a 
single basic design had to provide several dif- 
ferent versions. Finally it was important that the 
prototype should be built and perfected as rapid- 
ly as possible, since time was a vital factor. 


Adaptability 


The need for adaptability (a wider sense than 
versatility) determined the general design of 
the machine. Every aircraft may have to submit 
to various modifications, either in the purposes 
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Ground attack aircraft | 








Nose of the first prototype: the all-weather two-seater 
N version of the Vautour is to carry radar equipment and 
two fixed cannon (30 or 37-mm) in the nose. 


for which it is used or in its structure to enable 
it to take more powerful engines. 

These principles led us to give our twin-jet 
design nacelles independent of both wing unit and 
fuselage and placed near the centre of gravity. A 
glance at the finished aircraft will show how 
easily the engines can be dismounted. It is 
therefore possible to replace the S.N.E.C.M.A. 
ATAR 101C jets by A.S. Sapphires or R.-R. 
Avons without modifications. Installation of 
afterburners or jet deviators is equally simple. 


This decision also made it possible to keep 
the wing unit “clean” and to fit an independent 
undercarriage. The form chosen for the latter 
is a bicycle configuration. This type of under- 
carriage which permits of greater centre of 
gravity travel, had been tested beforehand, in 
a roughly similar version, in the SO M2. 

Finally we chose a fuselage without “extra- 
neous” elements, such as air ducts, engines, 
etc., so that it would have to accommodate only 
the crew and the undercarriage when retracted. 
Its forward portion can be easily adapted for 
different missions: close support (as a single- 
seater), all-weather fighter (two-seater), bomb- 
ing or reconnaissance. The radar operator. is 
located behind the pilot, the bomb aimer or 
photographer right in the fuselage nose. 


Using the same basic design and 90%, of the 
same parts, including the engines, four different 
versions can thus be made. This simplification 
would make for efficiency in any air force and is 
essential in countries whose resources are 
limited. 

The centre portion of the fuselage contains 
an almost cylindrical space, which houses the 
war load and the fuel tanks. The rear portion is 
free and can take either additional ammunition, 
radar or a more advanced power plant. 


Aerodynamic qualities 


It is obvious from the above that no attempt 
was made in the design of this aircraft to 
obtain aerodynamic qualities at all costs. How- 
ever, since good flying qualities are indispen- 
sable in any military machine, this aspect has 
naturally not been neglected. Particular atten- 
tion has been paid to clean design of the various 
parts, their relative positioning, smooth joints 
and surface quality. In all this, valuable help 
was provided by the experience gained in 





The roomy centre portion of the fuselage can accommodate a large number of fighter rockets in automatic launchers 
(all-weather fighter version) or a two-ton load of bombs and ground attack rockets (bomber or ground attack versions), 


earlier S.N.C.A.S.O. jet aircraft, particularly 
the SO M2 which had reached transonic speeds. 

In view of the rapidity with which the first 
prototype was built—in fourteen months from 
the beginning of design work—some of the 
research results could not be incorporated in it. 
They have therefore been included in prototype 
No. 2. However, it has never been necessary to 
make any modifications to basic principles or 
major parts of the aircraft. 

The fuselage has a fairly clean line. The 
engine nacelles, with direct high-efficiency air 
intakes, are smoothly attached to the wing. The 
latter has simple, but very efficient, high-lift 
flaps. The airfoil is a laminar profile designed 
by S.N.C.A.S.O. with slight modifications in 
the span direction. 

Results of the flight tests showed us to have 
been conservative in our estimates, since actual 
performance was better than our forecasts of 
level speed, rate of climb and stalling speed. 
Design take-off and landing distances were 
found to be accurate. 


The wing skin of the Vaufour consists of long heavy- 
gauge metal sheets (of diminishing thickness towards the 
wing tips) with thick longitudinal stiffeners. Metal bonding 
was used for the first time on stressed parts. 





The l/autour’s major success, however, lies 
in its flying qualities. Its longitudinal stability 
is considered to be exceptionally good, and 
there is no reversal of controls in the sonic 
region. The aircraft behaves perfectly in the 
usually turbulent range between Mach 0.95 and 
1.1, and its structure is strong enough for it to 
fly at Mach 1.2. 


Structural strength and light construction 


One of our major preoccupations was to 
provide the light structure essential for a high- 
speed aircraft, while at the same time ensuring 
adequate static and dynamic strength. 


This result was obtained in the first place by making 
the main assemblies structurally simple. The wing, 
for example, has no breaks in its structure (for 
undercarriage, engine nacelles, etc.) and runs 
right through the fuselage, and the under- 
carriage is low, with simple direct retraction. 
The bicycle configuration was found to save 
weight. 


In the second place, we developed new methods, 
which gave a considerable saving in weight. In 
the wings and tailplanes, for example, the thick- 
skinned box structures consist of stiffeners and 
sheets of decreasing thickness bonded together. 


Finally the use of high-grade materials (spe- 
cially selected alloys, high-resistance steel) and 
new materials, such as sandwich construction 
and glass fibre-plastics combinations, also 
helped to reduce weight. 


Military qualities 


The roomy nose portion of the fuselage can 
house radar equipment and heavy cannon with 
a substantial quantity of ammunition; in the 
centre portion there is a large space for bombs 
or rockets, missiles, etc., and for a number of 
fuel tanks. The latter, with the wing tanks, give 
the autour an endurance of several hours. 


Ability to take off from short runways was 
provided by a relatively large wing area and 
high-lift devices, and by special adjustments 
of the aircraft’s attitude during taxiing. This, 
with the high engine thrust used, enables the 
aircraft to take off in about 800 yards. 


The military requirement that the aircraft 
should be able to use indifferent runways was 
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predecessor to the ground attack version (version <A). 


one of the factors which led us to adopt the 
bicycle undercarriage with auxiliary lateral 
wheels. The main units retract into the fuselage, 
so that their bulk is not limited by the wing 
thickness. It has therefore been possible to use 
large low-pressure tyres. 


Operational qualities 


Considerable attention was paid in the general 
design of the autour to the question of opera- 
tional qualities. Examples of this are: 


ease with which the various airframe parts 
can be dismantled; 


accessibility of the turbojets ; 
particularly simple removal and replacement; 


engine accessories and equipment well 


grouped and easy to inspect; 
direct access to all hydraulic installations; 


easy modification of military equipment. 


Special patented devices were developed to 
speed up loading of ammunition, bombs, mis- 
siles, etc., and other devices enable the military 
load to be jettisoned at high speed. 


In all versions the pilot has excellent visibility, 
thanks to the low line of the nose and the fuse- 
lage’s elliptical section. 


It should be pointed out finally that the 
structure used is easy to repair, that the number 


The single-seat second prototype during take-off: it was developed as an immediate 





Air Show (July 1953). 


of vital vulnerable points has been reduced and 
that certain parts are protected by armour 
plating. 


Simplicity of production 


As has already been noted, the [autour had to 
be designed from the beginning for economical 
production, since a complicated and costly 
design would have been impossible to produce 
in quantity in France. Our method of dividing 
the structure into independent elements greatly 
helped here too. In particular, the process of 
metal bonding cut down production time sub- 
stantially, even in the prototype. 


Efforts were made to simplify design and 
reduce the number of parts rather than their 
dimensions, and to use parts common to several 
different assemblies. Finally, elements forming 
separate assemblies, such as the forward cabin, 
were designed and built separately right from 
the prototype stage, so that all that was neces- 
sary was to fit them to the whole assembly. 


These qualities are now much appreciated in 
the building of the pre-production series, for 
which the various elements are made in different 
factories. 


Avoiding development hazards 


The Vantour’s general configuration is not 
revolutionary, as it is not always necessary to 
abandon classic solutions in order to get good 
results. We could not afford to take too many 















































Flight demonstration of the first autour prototype at Le Bourget during the 20th Paris 


ful weapon. 





risks and, above all, we could not afford to fail, 
as the [autour was the only type taken in hand 
under this specifically French programme. Fail- 
ure would have been a serious setback for our 
national defence plans. 


These considerations, in conjunction with 
the necessity of producing positive results 
within a short space of time, also influenced us 
in the choice of configuration, which had to 
entail the fewest possible hazards. The equip- 
ment selected was therefore all of well-tried 
design. 


Special tests were made, during the design 
stage, of all parts or devices that had to be of 
new type. For example: 


a SO 90 aircraft was fitted with a bicycle 
undercarriage to enable directional control 
to be investigated ; 


a forward fuselage was built to test cannon, 
radar, etc.; 


a complete fuel system was built, to test 
pressure filling and in-flight refuelling con- 
ditions, inverted flying, the automatic feed 
system, etc. 


Endurance tests were also made to ensure 
that all organs and installations would function 
properly under operating conditions. 


Though necessarily incomplete, the consider- 
ations discussed here nevertheless give some 
idea of the principles which guided us in our 
work. We were fortunate enough to obtain 
results which led to production orders. In 
summing up it should be said that there is more 
behind any such successful design than pure 
technical factors. In the case of the Vau‘our it is 
no secret that success was due in a large meas- 
ure to the excellent team work among all con- 
cerned with the project. 


Today the Vautour family is well launched 
on its career. We hope to be able to go on 
developing and improving it. And we hope that 
this machixe, for which there is really no sound bar- 
rier, may also find its way into foreign air forces. 
Finally, we hope that it will always remain a peace- 


A ribbon parachute cuts down the landing run. 
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Flying the Vautour 


BY JACQUES GUIGNARD 


Jacques Guignard, S.N.C.A.S.O.'s chief test pilot, made the preliminary ground runs and the flight tests 
of the first prototype Vautour. He is therefore best qualified to write his impressions of the machine. 

It is particularly pleasing to be able to report that Jacques Guignard is making a good recovery from the effects 
of the serious accident he suffered during the first flight of a prototype aircraft in September 1953, and hopes 
to be able to resume his duties as chief test pilot within a few months. 


Lite every prototype, the lau/our first had 
to make a number of taxi tests and then a “hop” 
of about 500 yards before taking off on its 
maiden flight, in order to make sure that no 
element of instability would impair the safety 
of the first flight. 


Since one of the most novel features of the 
VVautour consists of its landing gear, I had to 
make systematic checks of the steering charac- 
teristics of the forward main unit of the bicycle 
undercarriage, the functioning of the Maxaret 
anti-skid braking equipment, as well as the 





The landing gear of the SO. 4050 Vautour, 
two bicycle-type main wheel units under the 
fuselage and two auxiliary wheels under the 
engine nacelles, was developed by Hispano- 
Suiza to specifications furnished by S.N.C.A. 
du Sud-QOuest. The shock struts are made of 
aluminium forgings; the shock absorbers feature 
variable diaphragms to adapt them to different 
operating conditions. 

The wheels and disc brakes, too, are Hispano- 
Suiza products (to Dunlop licences) and are fitted 
with automatic anti-skid equipment (Dunlop 
“Maxaret"”). The main wheels, of magnesium- 
zirconium alloy, carry low-pressure tyres of 
32x 10x15 inches. The brakes are actuated by a 
compact Hispano hydraulic system. 

For lowering and retracting the landing gear 
and flaps an electro-hydraulic system with 
electric remote control was chosen in place of 
purely hydraulic equipment. This offers several 
advantages: (1) reduced space requirements for 
selector switches, and removal of all hydraulic 
fluid lines from the cockpit; (2) absence of pres- 
sure in the hydraulic circuits when the system is 
inoperative. 





Forward main wheel unit 
with hydraulic servo steer- 
ing. 


standard’’ parts. 





THE VAUTOUR's LANDING GEAR AND HYDRAULIC SYSTEM 


A JOINT ACHIEVEMENT BY HISPANG-SUIZA AND &.N.C.A.8.0 





Some of the Hispano-Suiza ‘*‘ Hydro- 


In the design of the hydraulic system the widest 
use was made of Hispano ‘‘Hydrostandard" 
standardized parts, which greatly simplifies pro- 
duction in this important equipment sector and 
proves of considerable advantage to the buyer. 
Chief of all, they facilitate operation and main- 
tenance of aircraft and reduce capital investment 
in spares stores. 

The front main wheel unit is accurately steerable 
by means of a hydraulic servo motor. The absence 
of mechanical steering rods facilitates main- 
tenance and servicing. 


In conclusion, a brief list of hydraulic equip- 
ment of the Vautour specially developed by 
Hispano-Suiza: 

— electric remote pressure gauge for multiple 
readings (indicating various circuit pressures 
on a single instrument); 

— electric pressure oil pump of a capacity of 0.7 
Imp. gal. per minute and a pressure of 3,000p.s.i. 

— servo flow meter for hydraulic synchronisation 
of flap deflections. 


The whole range of new equipment features 
minimum weight and maximum design simplicity. 


Rear main wheel unit of 
the 80.4050 Vautour. 
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control of the aircraft’s attitude on the ground. 
In fact, the aircraft’s attitude must be chosen in 
such a manner as to permit a natural take-off 
without pilot intervention by means of the ele- 
vator as well as a landing technique in which 
the aft main wheel unit touches down first. 
Aboard an SO. 90 twin-engined aircraft, I 
had myself tested a landing gear identical in 
design with that of the Vautour. Accordingly 
I had an opportunity during this development 
period, of becoming familiar with the bicycle 
landing technique and, at the same time, of pro- 
viding a number of indications regarding im- 
portant points to be taken into account in de- 
termining the attitude of the Vausour. 


The taxi runs subsequently carried out with 
the Vautour confirmed me in my belief that this 
type of undercarriage offered all the advantages 
claimed for it. No special adjustments were 
needed to make it satisfactory in operation. 


In such taxi tests the pilot feels particularly 
at ease in the spacious cockpit which offers ex- 
cellent vision in all directions. 

Finally, I had to work out the details of the 
parachute braking technique for this particular 
type of aircraft. 

Following these ground tests, the aircraft 
was ready for its first flight, which took place 
on October 16th, 1952. Flight test engineer 
Michel Retif, who accompanied me, was as- 
signed to the task of checking the operation of 
the engines and the different installations and 
equipment of the aircraft. The maiden flight 
was uneventful, everything functioned as ex- 
pected. Retif and myself were struck especially 
by the machine’s power reserve. We had to 
throttle back considerably in order to stay 
within the prescribed limits. Both of us were 
convinced upon landing that the aircraft would 
live up to the designer’s promises. 


Taking into account the lessons that had 
been learned during the first flight, the aircraft 
was then grounded and fully equipped to make 
it ready for a full range of tests of its flying 
characteristics and performance prior to deliv- 
ering it to the Government flight test centre. 


Despite the usual difficulties involved in 
testing an entirely new aircraft, the trials were 
completed in record time. Thus, after about 
forty flights conducted by S.N.C.A. du Sud- 
Ouest over a period of six months the Vautour 
was taken to the Bretigny Flight Test Centre, 
where the Government test pilots took it up 
for a further sixty flights within about three 
months. 

Whenever pilots or crew members who have 
passed through the sound barrier aboard the 
Vautour are asked for their impressions, they 
will invariably reply that nothing particularly 
impressive had happened. 
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\t its operational altitude the [ausour flies 
at a speed in excess of Mach .9, and for super- 
sonic flight a very shallow dive is sufficient. 

Under all conditions of flight, control move- 
ments are invariably easy, and the aircraft’s 
reactions can always be adjusted or neutralized 
by the servo equipment. S.N.C.A. du Sud- 
Ouest has certainly put to good use the ex- 
perience it has gathered with powered controls 
in the Espadon, for it was practically unne- 
cessary to make any adjustments on the [’an- 
tour. 

Climb performance and manceuvrability have 
surprised all those who have flown the Vautour. 
The aircraft has all the characteristics of a light 
fighter, and it is a real treat for a pilot to put it 
through the complete range of turns and 
manceuvres required of an interceptor. 

Even with one engine inoperative the lau- 
four’s performance remains good. This is the 
result of the power reserve I mentioned above. 

Another point greatly appreciated by the 
crew is the comfort provided in the cabin and 
the perfect air conditioning and pressurization 
both near sea level and at very high altitude. 

A very simple system of controls permits the 
cabin to be ventilated, heated, de-misted or de- 
iced, and pressurized. 


However impressive the [autour I piloted 
may be, I am sure that the type’s performance 
can easily be improved substantially by the in- 
stallation of more powerful engines, which the 
aircraft structure is quite strong enough to 
support. 

My dearest wish is to resume my work as a 
test pilot and fly a more powerful Vaufour to 
see for myself what progress has been made 


with the  type*. 

* The third prototype of the Vautour (version B) is to 
have two Armstrong-Siddeley Sapphire S.A. 6 turbojets 
of 7,900 Ibs. static thrust each. Ed. 


The Vautour diving 
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My First 
Supersonic Flight 


BY LOUIS CHRISTIAENS 


SECRETARY OF STATE FOR AIR, PARIS 











Air Minister Christiaens being fastened into his seat in the 
Vautour, behind the pilot Captain Glavany. 


O. n December 29th, 1953, M. Louis Christiaens, the French Secretary of State for Air, passed the 
sound barrier in the radar operator’s seat of the Sud-Ouest SO. 4050-01 V autour, piloted by Captain 
Glavany. By reaching Mach 1.03, he became the first Minister in the world to fly faster than the speed of sound. 

Despite the fect that Christiaens had some previous flying experience—he had built and flown a Chanute 
glider in 1908, made several flights with aerobatic pioneer Pégoud during World War I, and taken part in a 
low-level attack in Indochina—Minister of Defence M. Pleven was not quite satisfied when M. Christiaens 
told him of his latest project. He reminded him without mincing his words that he, Christiaens, was over 
sixty, that he had served in two wars, that he had weathered deportation by the Nazis, and that supersonic 
flights formed no part of the art of being a grandfather. “‘ Apart from that”, said René Pleven, “I shall 
authorise your flight only on condition that I am backed up by the Premier, M. Laniel...” 

But M. Christiaens’ tenacity is worthy of his Scandinavian origin. The “sonic wall” was discussed at the 
end of a Cabinet meeting. And the President of the Republic, obviously expecting a‘ thumbs down” from the 
doctor, ordered the Secretary of State for Air to submit himself to a medical examination prior to the flight. 
The tests in the low-pressure chamber, the cardiograms and the analyses showed only one thing, however: the 
Air Minister was in tip-top physical shape. And M. Pleven had to sign the flight orders... 


M. Christiaens will now describe his experience. 


I was very keen to make the flight before the 
end of the year...so I could claim I had flown 
faster than sound at least a year before any 
foreign Minister had a chance duplicating the 
feat.... 

Everything was laid on at Istres on December 
29th. In spite of the 50-mile Mistral which swept 
the aerodrome and attained 120 m.p.h. at 4,500 
feet—causing M.Bonte, Director of the Test 
Centre, to pull a face—I decided that we should 
make the attempt. 

I dressed up exactly like the pilot: G-suit, 
oxygen mask, crash helmet. After a short briefing 
on the operation of the ejector seat | squeezed 
myself into the cockpit behind Captain Glavany. 

Take-off, a fast initial climb, then a slower 
climb to 50,000 feet. To be quite honest, | did not 
feel a bit comfortable. | had an ache in my right 
ear, pains in the back of my neck, my heart felt 
squashed. But I wanted to go through with this 
thing, to show that my mind could still control 
my old carcase....It really was my body that 
had me worried. For the last 63 years it has been 
subjected to much rough usage, and how many 
times have I been toid that arteries become as 
brittle as glass? But when the radio operator on 
the field came through to ask me how I was feel- 
ing, Imanaged quickly to get myself under con- 
trol. ‘‘Perfectly okay", | answered, pressing down 
the microphone button—and wondering at the 
same time if my reply would go down in history 
under the heading ‘‘Famous Last Words". 

Suddenly | heard Glavany's voice over the 
intercom: ‘We are going to dive." 

1 wasn't scared at all—I had full confidence in 
Glavany as a pilot, and equal confidence in the 
Vautour: after all, it was | who had ordered the 
type into production. All the same, | swallowed 
my chewing gum...and the oxygen indicator 
stopped. This time, | thought, I've had it. But 
no...it started up again at its old rhythm—on, 
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off, on, off. At that moment I could think of only 
one thing: down, down as fast as possible! So! 
shouted to the pilot: ‘‘Let’s dive! Faster, let's 
OS cee 

On the Machmeter the needle slowly crept up- 
wards, to .90....95....98. My aches and pains 
vanished. I forgot about the oxygen, the only 
thing | had in mind was that Mach One. An im- 
pression of turbulence, some vibration, and the 
needle moved up to 1.03! We were through the 
‘barrier’! 

I was not uncomfortable any more, my body 
adapted itself quickly, | even felt pleasantly 
lightheaded and, quite frankly, | was happy that 
| had pulled it off. So | settled down to admire 
Provence from way up high. While the pilot sang 
at the top of his voice. 

But there was one thing more in store for him 
and me...an emotion, at any rate. It seems that 
the oxygen supply had been alittle too generous, 
and when we pulled off our oxygen masks back 
at the field we both felt giddy. We just missed 
being asphyxiated in the open air at ground level! 

That is the end of the story. | immediately got 
into touch with my wife and telephoned M. Laniel 
and M. Pleven to tell them that I had succeeded 
and was very happy about it. 


After that | had a bang-up lunch. 


The next two or three days my heart acted a 
little queerly and I had a feeling it was beating all 
over the place. But shortly everything went back 
to normal. 

Now | can think of only one thing, like an 
athlete: “I'll try to do better next time!" 
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THE SAAB A32 LANSEN 


A ground attack two-seater 


On October 26th, 1953, Svenska Aeroplan A.B., of Linképing, was 
authorized by the Swedish Air Force to announce that the Saab-32 
Lansen two-seat low-level attack aircraft (Air Force designation A 32), 
now in quantity production, had reached supersonic speeds in dives. 
These flights had been made during the works test programme begun in 
November 1952 under Chief Test Pilot B. R. Olow. 

Although supersonic speed, particularly in diving flight, is today a 
commonplace among modern fighters, the Lansen is one of the first 


Saab-32 Lansen: Rolls-Royce Avon turbojet.—Span 
$2 ft. 8 ins.; length 49 ft. 2'4 ins.; gross weight approx. 
10 tonnes; max. speed in level flight about 680 m.p.h.: 
normal range more than 1,240 miles. 
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| Ground attack aircraft | 





ground attack aircraft, along with the French law/our, to have accom 
plished the feat. 

Few design details of the Lansen are so far available. Nevertheless the 
pictures on this page show that it is a low-wing model with 35° wing 
sweep and swept tail unit. The wing has Fowler-type flaps, and there 
are leading edge slats and two boundary layer fences in the aileron 
region. Ailerons and elevators have hydraulic power boosters. The 
cabin, for a crew of two, is pressurized and has ejector seats. Radar 
equipment enables the Saab-32 to operate against land and sea targets in all 
weathers and at night, the armament carried for this purpose being 
cannon, rockets and bombs. The engine is a Rolls-Royee Avon. 

In the Lansen, for whose design Chief Engineer Lars Brising and 
Project Engineer Arthur Brasj6 were primarily responsible, the Swedish 
Air Force has found the standard machine for its ground attack units. 
In the view of the aviation correspondent of a leading Swedish news- 
paper, however, it will be some years before these units can be fully 
equipped. The change-over from the present equipment used for tactical 
duties to the Lansen willthen greatly strengthen the Air Force’s striking 
power, thanks to the new machine’s superior performance, equipment 
and range. In all probability it will also carry guided missiles, which, 
it is hoped will have reached the operational stage by the time the Lansen 


comes off the preduction line. 


A large transparent canopy covers the Lansen’s pressure cabin. 





Taking off for a test flight. Fowler flaps are in take-off position; the nose wheel is retracted forwards, the main 
wheels_inwards into the fuselage. 
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‘Te prototype of the Pi/atus P-3 general 
trainer built by the Swiss firm of Pilatus Air- 
craft Factory, Stans, made its first flight on 
September 3rd, 1953. It has now received its 
approved type certificate from the Federal Air 
Office. On completing its factory tests, it went 
to the technical services of the Defence Depart- 
ment for further flight testing. The final stage 
in the test programme is a period with the 
Swiss Air Force, for operational trials. 

The design of the P-3 was based, on the one 
hand, on what is normally required of a 
primary trainer in the way of flying qualities, 
take-off and landing performance and rugged 
structure. On the other hand it had to be re- 
membered that pilots trained on the machine 
should be capable of transferring directly, 
without intermediate stage, to jet aircraft. To 
meet this latter requirement, the student’s seat, 
for example, was placed as far forward as 
possible, the cockpit was given a full-view 
transparent hood, and a retractable nose-wheel 
undercarriage was fitted. 

The P-3 had to be capable of use for aero- 
batic and instrument flying training; provision 
has also been made for gunnery training with 
machine guns or rockets and for bombing 
practice. 

From the structural point of view, the P-3 
has been designed for ease of maintenance. 
Strength specifications were drawn up with an 
eye to certification in the British ‘‘aerobatic” 
category, without restriction up to the maxi- 
mum permissible gross weight of 3,310 lbs. 

Structure: All-metal low-wing monoplane 
with single-spar wings in three sections. The 
forward part of the fuselage is of semi-mono- 
coque, the rear portion of monocoque con- 
struction. Elevator and rudder units are of 
cantilever monocoque design. The P-3 has dual 
controls, and its engine is an air-cooled 
Lycoming GO-435-C2 flat-six with a take-off 


VOLUME IX 


The 


PILATUS P-3 


Trainer 


The 260 h.p. Lycoming GO-435-C2 flat six is easily 
accessible for maintenance, 


The electronically-operated split flaps (right) can be fully extended in 15 seconds. 
seconds, Picture (left) shows a main undercarriage unit with 


electrically retracted in 8 seconds, and lowered in 7 
low-pressure tyre. Hydraulic wheel brakes are provided. 


power of 260 h.p. Anelectric starter is provided. 
Two plastic fuel tanks with a total capacity of 
35.2 Imp. gals. are mounted in the forward part 
of the wing centre section. 

The P-3 is equipped for day and night 
flying; its military load, depending on the 
mission, consists of a machine gun or two 
rocket launchers with electrical release for 
5-cm. Oerlikon training rockets. For bombing 
training a rack for two 25-lb. bombs can be 
carried. A camera-gun can be fitted if required. 


Data 

34 ft. 1% ins. 

28 ft. 8% ins. 
117.6 sq. ft. 
2,280 Ibs. 
3,310 lbs. 

190 m.p.h. 
Cruising speed (up to 6,560 ft.) 156 m.p.h. 
1,140 ft./min. 


726 ft./min. 
18,050 ft. 


Span 

Length 

Wing area 

Weight empty 
Max. gross weight 


Max speed (up to 6,560 ft.) 


Sea level rate of climb 

Rate of climb at 6,560 ft. 

Service ceiling 

Take-off run to clear 50-ft. 
obstruction (sea level) 
from grass runway 


430 yards 


from concrete runway 370 yards 


Landing run over 50 ft. 
obstruction (sea level) 
on grass runway 
(braking) 405 yards 

on concrete runway 


(braking) 430 yards 


Wing centre section, attached to fuselage by three screws. 
Outer wings are screwed to centre section at three points. 


The nose-whel undercarriage is 














Outlook for 1954 - II 


Scandinavia—Steady progress 


Stockholm, February.—For Scandinavian Air- 
lines System 1954 will be important in many 
respects. The company expects to be forced to 
curtail part of its services in and through Ger- 
many when the German line begins to operate, 
particularly its services to Southwestern Europe. 
However, it should get a third weekly service 
to the Far East, as a result of the forced with- 
drawal of Braathen’s SAFE (which continues 
to arouse objections in Norway); on the other 
hand, the line is anticipating trouble from 
operating restrictions in South America, partic- 
ularly Brazil, and in South Africa. On the so- 
called “Polar Route” front—which passes 
within about 1,000 miles of the North Pole— 
S.A.S. is fighting for landing rights at the 
U.S.A.F. base at Thule, Greenland, which is 
situated on Danish territory. Also, it is making 
plans to use Seattle as the terminal of the route, 
since permission to fly on to Los Angeles may 
be withheld as a result of pressure from U.S. 
carriers. 

S.A.S. is planning no aircraft procurement during 
1954, with the exception of two Saab Scandia 
twin-engined airliners. The company regards 
its fleet of 26 Douglas DC-6s and DC-6Bs as 
adequate for several years. In the meantime, it 
is concentrating on perfecting its service stand- 
ards, particularly on-time performance. 

Sweden's 1954-55 budget, now before Parliament, 
increases defence expenditure from Kr. 2,155,000,000 


Scandinavia: S.A.S8. hopes to start scheduled services between Scandinavia and the 
United States via the Polar Route—if landing rights can be obtained at Thule, Greenland. 


to Kr. 2,180,000,000. The Air Force share is 
raised to Kr. 689,400,000 from 1953-54’s 
Kr. 590,000,000 and the total non-recurring air- 
craft procurement authorizations under the 
seven-year modernization programme are raised 
from Kr. 2,105,000,000 for the original 1954- 
1960 period to Kr. 3,150,000,000 for the current 
1954-1961 planning period. 

Out of the fiscal 1954-55 Air Force appropri- 
ation no less than Kr. 450,000,000 will be used 
to pay for aircraft andrelated equipment to be 
delivered during the year—Kr. 100,000,000 
more than in 1953-54. In addition, 1954-55 con- 
tract authorizations amount to Kr. 535,000,000 
(against Kr. 475,000,000). These include 
Kr. 288,000,000 for a non-recurring fighter 
procurement programme to replace the D.H. 
Vampire Mk.50s (about 200 Vickers Swifts or 
Hawker Hunters are to be ordered—delivery 
dates uncertain) and Kr. 18,000,000 for utility 
transports (probably 40 de Havilland-Canada 
DHC-3 Oreers). 


So far as Sweden's aircraft industry is concerned, 
both the Svenska Aeroplan aircraft and Svenska 
Flygmotor aero-engine companies will be busy 
working on their backlogs for a long time to 
come. Saab is continuing quantity production 
of the J 29 fighter and its variants, the J 29B 
long-range fighter, the A 29 attack aircraft and 
the J 29C photographic reconnaissance aircraft. 
Total Air Force orders for the “29” models are 
estimated at between 600 and 700 aircraft. In 


addition, Saab has received a production order 
for the 700 m.p.h. A 32 Lansen two-seater all- 
weater attack aircraft, and it is possible that a 
fighter version may be derived from it. Finally, 
Saab is getting ready for the future with a new 
fighter (reportedly a delta-wing design desig- 
nated J 35), which might be ready for service 
in 1957-58. 

Svenska Flymotor is continuing D.H. Ghost 
engine production under licence through 1954 
and 1955 and will phase-in licence production 
of the Rolls-Royce Avon RA.7 for the Lansen. 
Preparations are also under way for the engine 
which will follow the Avon (?). 


Oslo, February.—Norway is steadily continuing 


to build up her military strength within the limits of 


her economic resources, with heavy emphasis on 
the acquisition of fighters. D.H. Vampires will 
be relegated to second line and replaced by 
North American F-86 Sabres or twin-engined 
Avro-Canada CF-100 Canucks. Air base con- 
struction is proceeding all over Europe, but no 
foreign forces will be allowed on Norwegian 
soil except in an emergency. 


Copenhagen, February.— Denmark's expenditure 
on her Air Force (now more than 7,000 men) is the 


greatest single item in the country’s budget. While 


Norway will acquire U.S. or Canadian aircraft 
under its replacement programme, Denmark 
will probably go British and buy Swifts or 


Germany : Crews for a German airline are being trained in Britain, at Hamble, Southamp- 
ton. Four future captains with their British instructor (right). 
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Hunters, probably the latter if they become 
available within a reasonable lapse of time. 
Expansion of several air bases is going full 
blast, but—like Norway—no foreign forces 
will be permitted in the country unless war 
breaks out or the country feels itself threatened. 


Western Germany—Marking time 

Bonn, February.—Some twenty months have passed 
since the German treaty was signed in Bonn and 
Paris, but Germany still has no aviation. 

Theodor Blank, the official responsible for a 
possible future defence force, is widely dubbed 
the “‘Federal Chancellor’s Representative for 
Questions concerning the Increase in Allied 
Troops” and is a member of the Federal Chan- 
cellery. His office is still known as the “Blank 
Office.” There are no new names among the 
military officials who, unlike the civilians, have 
no permanent status, to add to former General 
Staff Officers General Heusinger, in Bonn, and 
General Speidel, in Paris as head of the German 
delegation to the Interim Committee for the 
Organization of the European Defence Com- 
munity; more recently a so-called Technical 
Branch of the Blank Office has been set up in 
Koblenz under General Dipl. Ing. Vorwald.— 
It is not difficult to imagine that these officers 
may not be entirely satisfied with their present 
largely theoretical occupation (theoretical in 
the sense of planning on paper only). 


* 


Because of the failure to ratify the German 
treaty and in the absence of even a modest air 
force, there can be no orders for an aircraft 
industry, which still exists only on paper in the 
names of former concerns, such as Junkers, 
Heinkel, Siebel, Dornier, or in the form of very 
modest plants now working in other branches 
of manufacture. The existence of the Associ- 
ation for the Promotion of Aviation (Verband 
zur Férderung der Luftfabrt) and the Aero-Union 
in Bonn do not in any way change this situation. 

The only branch that is really beginning to 
show a little life is aeronautical research. Mention 


Netherlands : Bulk of the work in the Dutch aircraft industry is on licence production 
of the Hawker Hunter under U.S. off-shore contracts, though Fokker is also building 
its own 8. 14 Machtrainer (picture) and F. 27 Friendship prototypes. 
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Luftfabrt (German Aeronautical Research Insti- 
tute) at Aachen and elsewhere, the Wissenschaft- 
liche Gesellschaft fiir Luftfabrt (Society for the 
Aeronautical Sciences) of Brunswick and a 
number of chairs at universities and technical 
colleges. Research is today the strongest hope 
of German aeronautical circles. 

What are the prospects of German air transport ? 
The Aviation Section of the Federal Transport 
Ministry has been operating for about a year 
with an increasing staff, as has Luftverkebrs- 
bedarf AG. in Cologne. The latter is in a some- 
what difficult position. Expecting that German 
air transport would soon be authorized, it 
ordered four Convair-Liner 340s for delivery 
in May 1954 and four Lockheed Super Conste/- 
lations for summer 1955. British European Air- 
ways is reported to have offered to fly the 
Convairs for the Germans (with German 
crews?) or to charter them. A few German 
pilots have been in training with foreign air- 
lines during the past two years, and training 
also started openly in Britain at the end of 1953. 

Luftag’s capital is still a small one, as the 
Federal Finance Minister has been very cau- 
tious, and private capital has so far not been 
attracted.—All this would seem to indicate 
that the Federal Transport Minister himself is 
not entirely pleased with development and 
planning so far. 


Netherlands—Unspectacular advances 

K.L.M. Royal Dutch 
Airlines does not foresee any spectacular developments 
in 1954 but expects to increase its activities to make 


Amsterdam, February. 


use of its enlarged air fleet. Last year the company 
took delivery of nine Lockheed Super Constel- 
lations, two Douglas DC-6A Liftmaster cargo 
aircraft and ten Convair 340 medium-haul trans- 
ports, and in the first half of this year another 
four Super Constellations and four Convair 340’s 
will be added, to bring the company’s air fleet 
to 91 aircraft. K.L.M. is planning no significant 
increases in route mileage but proposes to give 
special attention to air freight. It expects traffic 





can be made of the Deutsche Versuchsanstalt fiir 





to rise sharply, but owing to lower fares and 
cargo rates anticipates no corresponding in- 
crease in earnings. 

In February K.L.M. began negotiations with 
Garuda Indonesian Airways for a new agreement 
between the two companies. Some observers 
believe that K.L.M. will sell its present financial 
interest in Garuda to the latter but will con- 
tinue to co-operate closely with it. 


. 


The bulk of the work conducted by the 
Dutch aircraft industry—personified chiefly by 
the Fokker Aircraft Company—is concerned 
with the licence production under U.S. off- 
shore procurement contract of the Hawker 
Hunter fighter. The plant is being enlarged by 
the construction of a new machine-tool shop 
and the extension of the design and drawing 
offices. Sub-contracts have been signed with 
Aviolanda at Papendrecht and De Schelde at 
Dordrecht. In addition, Fokker has completed 
tooling up for production of the $.14 Mach- 
trainer jet trainer and is building two prototypes 
of the F.27 Friendship medium-range turboprop 
airliner. 

The Royal Netherlands Air Force will step up 
the improvement of its air bases and bring its 
fighter squadrons (Meteor Mk.8) to war 
strength in 1954, pending delivery of Hunters. 
Jet fighter pilot training will be intensified, 
particularly of night fighter pilots, although no 
night fighter aircraft are yet in service. 


Italy—Financial worries 


Rome, January.— Financial worries seem to be the 
keynote of Italy’s aviation this year, despite the fact 
that aviation appropriations will form the largest 
single item in the 1954-55 Budget. Altogether, the 
Defence Ministry is expected to receive Lire 
92,000,000,000 for aviation purposes in the 
coming fiscal year, including Lire 84,500,000,000 
for the air arm, Lire 2,000,000,000 for civil 
aviation and Lire 5,500,000,000 for navigation 
aids, air traffic control and communications, 


Italy: The Italian industry has to rely on maintenance and overhaul contracts, with 
possible off-shore orders, for its bread and butter. Yet many firms have their own 
designs. Here are four Fiat models: (left to right) G. 80, G. 49, G. 59 and G. 46. 
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It is reported that the Air Force now has 19 
combat squadrons totalling about 500 aircraft; 
12 squadrons are jet propelled ( 7hunderjets and 
| ‘ampires). Under N.A.T.O. decisions, Italy 
should have had 1,000 combat aircraft by the 
end of 1953 as an initial step towards a 3,000- 
aircraft strength. Italian sources state, however, 
that even if the remaining aircraft were given 
to Italy free of charge, the country could not 
maintain this force, since the present strength 
of 500 aircraft already absorbs the entire air 
force appropriations. 

The Italian aircraft manufacturing industry 
is facing a difficult situation. Most factories are 
keeping alive through maintenance and over- 
haul contracts, and a few of them are building 
small batches of private aircraft and trainers. 
Thus it seems that U.S. off-shore procurement 
contracts will be required to maintain the 
industry. The big Fiat company is already as- 
sembling North American F-86K Sabre fighters 
and is expecting a production order. Fin- 
meccanica is making parts of the Republic F-84 
Thunderjet fighter-bomber. 

The two Italian air transport companies, Alitalia 
and L.. A.J. are looking forward to expanding their 
services in 1954, Apart from certain tax exemp- 
tions they are unsubsidized, but loans have 
enabled them to purchase modern flying equip- 
ment in the form of Douglas DC-6s, DC-6Bs, 
Convair 240s and 340s. The Rome—New York 
run is to be increased to a daily frequency in 
1954, the South American service to three times 
a week (twice to Buenos Aires, once to Caracas), 
and services to Tokyo, the Middle East and 
South Africa are planned. Operations in the 
Mediterranean, to Germany, Paris and London 


are to be intensified. 


Spain—Rapid expansion under U.S. Treaty 


Madrid, February.—A substantial Air Force 
expansion programme forms part of the general 
plan for the modernization of the Spanish 
armed forces adopted under the Spanish- 
American defence treaty signed last year. The 


Spain: Hispano Aviacion’s new trainer design, the HA-100-K, Spain’s industry hopes 


for off-shore contracts, 
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total defence budget for 1954-55 amounts to 
7,505,228,708 Pesetas—representing 34 percent 
of the full budget—and out of this 1,868,682,533 
Pesetas is to be allocated to the Air Force. The 
Air Force will also receive quantities of equip- 
ment from the U.S.A., beginning with Lockheed 
T-33 jet trainers. 

Spanish officers and men will be trained in 
jet operations in the U.S.A., and a jet flying and 
maintenance school (Escuela de Reaccion) will 
be opened at Talavera la Real as soon as the 
first T-33s are delivered. Furthermore, a num- 
ber of helicopter pilots will be trained in the 
U.S.A. for the Spanish Army and Navy. 

Construction of air and naval bases to be 
used by U.S. forces (but to stay under Spanish 
command) will start shortly. Work will be 
directed by American firms but carried out 
largely by Spanish technicians and labour. The 
programme includes four major air bases 
costing $200,000,000. 

The two Spanish airlines, the national flag carrier 
“Iberia” and the smaller “ Aviaco,” expect a fur- 
ther increase in their traffic volume and an 
extension of their route networks during 1954. 
If the three Super Constellations on order for 
Iberia are delivered before mid-1954 as sched- 
uled, then a direct Madrid~-New York service 
may well be in operation before the end of the 
year. It is planned to use the same aircraft on 
routes to South America and the Far East 
later on. 

The Spanish aircraft industry is continuing to 
work on a variety of prototypes, including a 
light twin-jet trainer, a liaison aircraft, a 33- 
passenger twin-engined medium-haul transport, 
and several helicopter types. Furthermore, it is 
ready to accept off-shore procurement orders, 
but no concrete indications of such contracts 
are visible as yet. 


Balkans—‘‘Balkan Air Union’'? 

Athens, February. —Moves towards the forma- 
tion of a Balkan Air Union, which have been dis- 
cernible during 1953, may be expected to continue in 


1954. An initial suggestion for a closer coopera- 
tion between the Greek T. A.E., the Yugoslav 
J.A.T. and the Turkish D.H. Y. airlines, loose- 
ly on the pattern of Scandinavian Airlines 
System, was made last May in Athens by 


R. Cercel, Director of Turkish State Civil 
Aviation, and negotiations started seriously in 
October. If plans for a Balkan Airlines System 
mature, it is expected that Israel’s El-Al will be 
invited to participate. Similarly, talks are under 
way to knit the sporting flying activities of the 
three countries closer together. 

Meanwhile, the Greek 7.A.k. expects to 
complete its financial reorganization in a few 
weeks’ time. The company has submitted plans 
to the Government aiming at the inauguration 
(1955 ?) of a New York—London-Paris—Rome- 
Athens—Cairo—Khartoum service and a Frank- 
furt-Vienna—Athens—Beirut or Lydda_ route. 
For this purpose the company would purchase 
three Douglas DC-6B and two Convair 340 air- 
liners. 

The Yugoslav ]. A.T. during 1953 increased 
the number of passengers carried on its inter- 
national lines (Athens, Munich, Zurich, Frank- 
furt, Paris, etc.) by 50 percent, and expects to 
make further gains in 1954 as a result of the 
introduction of its new Convair 340s from July 
onwards. The three aircraft on order will be 
ferried from San Diego, Calif., to Belgrade by 
Yugoslav pilots—the first time Yugoslav pilots 
will have flown across the Atlantic. 


Australia—Nothing Dramatic 


Melbourne, February.—Steady progress with pro- 


grammes already established, but with no dramatic 


developments, seems to be the key to Australian avia- 
tion prospects for 1954, both in the service and civil 


fields.— As a result of the Armistice in Korea, 


overall defence appropriations may be cut fur- 
ther under the 1954-55 estimates, though not 
for the Air Force. The programme for the re-equip- 
ment of operational squadrons with Avon-Sabres, 
Canberra bombers and Nep/une anti-submarine 
aircraft is continuing. 


Australia: Work at Woomera Rocket Range will have considerable bearing on the 
aviation industry this year. The Australian-designed Pika (foreground, next to a 


Gloster Meteor), a manned prototype for the Jindivik pilotless bomber (far background), 


at Woomera. 
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Commercial aviation is looking forward to ad- 
vantages to be gained from the lifting of restric- 
tions in the national economy. Rivalry between 
the Government-owned Trans- Australia Air- 
/ines and the privately-owned Australian Natio- 
nal Airways may be expected to continue. Much 
will depend upon the result of the General 
Election later in 1954, since the Labour Party, 
now in opposition, is pledged to restore fa- 
voured treatment to T. A.A. Both companies 
have re-equipment programmes: T. A.A. will 
receive the first of six Vickers Iéscounts in June, 
\.N.A. has taken delivery of two Douglas 
DC-6s and will get two DC-6Bs early in 1955. 

In the international civil aviation field it is now 
clear that Britain intends to withdraw from 
part-ownership (20 percent) of BritishCommon- 
wealth Pacific Airlines and Tasman Empire 
Airways. B.C. P. A. will be absorbed in Austra- 
lia’s Quantas Empire Airways. Tasman will be- 
come the sole property of the New Zealand 
Government. 


The Australian aircraft industry is continuing 
to build Canberra twin-jet light bombers for the 
R.A.A.F. at the Government Aircraft Factories, 
while the Commonwealth Aircraft Corporation 
are concentrating on Sabre fighter production 
under licence—with substantial modifications 
to permit incorporation of the R.-R. Avon 
engine which the same company is producing. 
The Australian de Havilland organization is 
manufacturing |ampire jet trainers at Banks- 
town, N.S. W. 


One phase of defence production that has 
considerable bearing on the Australian aviation 
industry concerns the Long Range Weapons E:sta- 
blishment at Salisbury and on the Woomera Rocket 
Range, in South and Central Australia. Security 
forbids any detailed statement, however. 


South Africa—Tough Air Transport Policy 


Johannesburg, February.—The most significant 
development in South African aviation during 1954 


South Africa: The South African Air Force is expanding, and a training programme for 
jet pilots is under way. This group of pilots back from Korea will have combat experience 


to pass on to their comrades, 


is likely to be the adoption of an extremely “ tough” 
civil aviation policy towards foreign airlines in an 
attempt to protect the national carrier, South 
African Airways, and indirectly the latter’s 
partner on the South Africa run, B.O. A.C. For 
example, K.L.M. and S.A.S. 
been asked to cut their services roughly by half 
as from July 1st. Exempted from the restric- 
tions will be, according to scuttlebutt, Pan 


have already 


American Airways and the latest arrival on the 
South African scene, the French U. A. T. 

Internally, the Government-owned South 
African Airways has successfully resisted all 
attempts by private interests to form new air- 
lines operating to various points in Europe and 
the U.S. A.; similarly, of the post-war non-sche- 
duled carriers only one or two survive today, 
so that S.A.A.’s field of future expansion is 
theoretically unlimited. 


The South African Air Force will continue to 
expand gradually to be able to participate effec- 
tively in the defence of the African Continent. 
Jet fighter pilots are being trained, and modern 
aircraft will have to be procured in the rela- 
tively near future (American or Canadian 
Sabres ?). For coastal defence the S. A. A. F. has 
just placed a contract for Avro Shackleton long- 
range patrol bombers. Finally, construction of 
a network of radar warning stations in the 
Union has just been announced. Staff training 
has been in progress for some time and will be 
intensified as the stations become operational 
in the course of this year. 


Japan—Growing Autonomy 


Yokohama, January.— National defence today is 
a subject of heated discussion in Japan. The present 
“National Safety Force” and “Coastal Safety 
Corps” are dubbed “midget Army and Navy” 
by the Americans, but Prime Minister Yoshida 
denies this. However, it seems inevitable that 


in due course they will reach that status. One 








sign of Japan’s growing defence autonomy is 
that the Japanese anti-aircraft defences will 
shortly be handed over to the National Safety 
Force by the U. S. Army. 


The 1954 budget will include an item of 
92,000,000,000 yens for defence purposes 
about 10 percent of the total budget. In view of 
Japan’s difficult financial situation, however, 
most of the country’s defence effort must be 
U. S. Mutual Military Aid 


covered from 


funds, 

Last year the National Safety Board drafted 
a five-year national defence plan incorporating 
an air arm of 1,300 aircraft of all types. Back- 
bone of the air component will be four jet 
fighter wings of 75 aircraft each. During 1954 
more trainers will be delivered to Japan (North 
American T-28, Beech T-35) to accelerate pilot 
training at the former Hamamatsu bomber 
base. 


The Japanese airline industry is showing vigorous 
growth. Japan Air Lines plan to open inter- 
national routes to Okinawa and the U.S.A. in 
February, to Thailand and India later in the 
year, to Europe at some future date. Douglas 
DC-6B’s will operate these routes for the time 
being, to be supplemented by D. H. Comer 2s 
later on. Japanese observers also report keen 
interest on the part of J.A.L. in the Bristol 
Britannia turboprop long-range airliner. 

Japan Air Lines will confine its future activi- 
ties to international operations. Several domes- 
tic operators will share the internal runs in the 
course of 1954, but it is to be assumed that con- 
solidations will take place in the not too distant 
future. 


The Japanese aircraft industry is hard at work to 
catch up with aeronautical engineering development 
of seven post-war years. Some experience has 
already been gained through the repair and 
overhaul of U. S. military aircraft. For the time 
being, post-war Japanese-designed aircraft are 
limited to a number of single-engined light 
training types. 


Japan: More trainers are to be delivered to Japan this year to speed up training at 
Hamamatsu Flying School. Japan plans a future air force of 1,300 aircraft. 









The Sikorsky XHR2S-1 helicopter prototype, powered by two Pratt 
& Whitney R-2800 Double Wasp engines of 2,400 h.p. for take-off, has 
started its flying trials. One of the unconventional features of the aircraft 
is that it is the first helicopter to be equipped with retractable landing 
gear. Apart from that, the XHR2S-1 reveals the following design 
peculiarities: folding five-blade main rotor, folding four-blade anti- 
torque rotor, engines mounted in outboard nacelles located at the end 
of high-set wing stubs; clam-shell loading doors in the nose. Finally, the 
XHR2S-1 is fitted with an automatic pilot and anti-icing equipment. 

The aircraft has been developed for the U.S. Marine Corps and is 
intended for use in airborne assault operations. Useful load is 10,000 Ibs. 
(25 fully equipped Marines, or three special jeeps), top speed is better than 
150 m.p.h. The U.S.A.F., the Navy and the Army are said to be interested 
in the type. As the S-56 the aircraft may do duty as a civilian feeder liner. 


S.F.E.C.M.A.S. 1402 Gerfaut delta-wing experimental aircraft. 


Another French Delta 

Two short weeks after the Gerfaut’s first flight another French delta, 
the Payen P.49, took the air at Melun-Villaroche. The aircraft, whose 
design (N. R. Payen) dates back to 1951, is a wooden single-seater 
powered by a Turboméca Pa/as engine of 375 lbs.s.t. Purpose of the 
tests: collection of delta-wing flying experience with a view to the 
development of a light interceptor. 


Payen P.49 delta-wing experimental aircraft. 
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The Helicopter’s Gear Retracts 





The French Experiment with Deltas 


The S.F.E.C.M.A.S. 1402 Gerfaut experimental delta-wing aircraft 
made its maiden flight at the Istres flight test centre in mid-January. The 
photo shows a single-seater mid-wing tricycle aircraft without a tailplane 
and featuring a nose intake and straight-through air duct. Remarkable 
is the arrangement of the cockpit above the air duct, adopted in order 
not to interfere with the air flow and to ensure good vision for the pilot. 
For landing the S.F.E.C.M.A.S. 1402 has the usual wheel brakes as well 
as a main and an auxiliary braking parachute. For the time being the 
aircraft is powered with a S.N.E.C.M.A. ATAR 101B jet of 5,300 Ibs.s.t. 
which later on will be replaced by a much more powerful engine (ATAR 
101E, 101F or S.N.E.C.M.A. Vulcain?). 
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Record Sales, Top Stock Prices and Fitch's ABC 


New York Stock Market at the beginning of 1954 


U.S. aviation stocks soaring 


Eines were prepared for certain move- 
ments in aviation stocks. After an initial re- 
verse on September 14th and 15th, 1953, when 
Air Force orders were cut to prepare for con- 
version to new aircraft types, there had been 
a small rise in November, but this had ap- 
parently come to a standstill by the end of the 
year, when several leading stocks reached new 
highs. Since then, however, President Eisen- 
hower’s State of the Union message on 
January 7th, and the pro-Air Force defence 
estimates submitted on January 21st have 
caused the aviation industry group to move 
definitely away from the general price level and 
begin a climb whose end is not yet in sight. 
To mention only the most striking examples, 
Douglas, which was valued at 60 in mid-June, 
1953, rose to 8934 by December 17th and 
reached a record level of 95 4% on January 25th. 
Boeing rose from 36% in mid-July to 50% at 
the end of the year and 525% on January 25th. 
North American Aviation climbed from 15%, 
on September 15th to 22% on December 21st 
and 2334 on January 25th. 

Significantly enough, this aviation rise took 
place against the background of a general 
“mild recession”. The annual meetings of the 
three major economic associations in the 
United States (American Statistical Association, 
American Economic Association and National 
Industrial Conference Board) all agreed at the 
end of 1953 that ‘otal American production in 1954 
would probably fall by 10 to 15 billion dollars com- 
pared with last year (367 billion dollars), i.e. by 
about 5 to 6%. The number of unemployed 
would rise accordingly from roughly 1,500,000 
to 3,500, 000. 


The aviation industry obviously is not to be 
deterred by the economists’ warning. Following 
his annual custom, Admiral De Witt C. Ramsey, 
President of the Aircraft Industries Association 
of America, in December 1953 published his 
year-end review of the aircraft industry and an 
estimate of its prospects for 1954. The figures 
in this report speak for themselves. 
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Since 1950 (the beginning of the Korea 
boom) annual production of military aircraft has 
risen as follows: 


1950 a bare 3,000 
1951 more than 5,000 
1952 approx. 9,000 
1953 approx. 12,000 


Admiral Ramsey also stresses that in 1953, for 
the first time, deliveries of jet aircraft exceeded 
those of piston-engined types. 

Civilian output cannot begin to compete in 
numbers with military sales (95° of total). 
Commercial transports delivered in 1953 num- 
bered 315, including 210 twin and four-engined 
models for more than 35 passengers. Output 
of private aircraft (executive, touring, sports) 
rose from 3,058 in 1952 to 3,800 in 1953. 

Increasing production also entailed an in- 
crease in the /abour force employed in the indus- 
try, from 711,000 at the end of 1952 to 755,000 
in mid-1953 and an estimated 770,000 at the 
end of 1953.—During the early post-war years 
the aircraft industry took tenth place among 
American labour employers, even coming 
below the cosmetic industry, which does not 
occupy a very significant position in the 
American economy. Today the aircraft in- 
dustry, according to a statement from New 
York early in January, has moved up to second 
place, with a weekly payroll of $50,000,000. It 
now comes immediately behind the all-power- 
ful automobile industry (whose payroll is twice 
as high). 

If A.I.A.’s report contains no details of order 
backlogs in the United States aircraft industry, this 
is due only in part to military security regu- 
lations, but primarily to the fact that the annual 
reports for the majority of firms will not be 
published until March or April 1954. Neverthe- 
less a rough list of the backlogs of twelve 
leading firms indicates that the industry as a 
whole entered 1954 with unfilled orders to the 
value of 18 to 20 billion dollars. In the last 
quarter of 1953 six firms each held orders 
totalling more than $1,000,000,000... Dou- 
glas’s backlog even amounted to more than 
$2,000,000,000. 


Douglas $2,200,000,000 
Boeing $1,600,000,000 
United Aircraft $1,500,000,000 
Lockheed $1,500,000,000 
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Wall Street 


$1,000,000,000 
$1,000,000,000 


Republic more than 
Convair more than 


These six firms should be ensured of fu// 
employment well into 1955. Douglas, who are 
producing a light twin-jet bomber for the U.S. 
Air Force and the Navy (B-66 or A3D) and a 
carrier-based fighter for the Navy (S&yray), has 
orders in the civilian sector for more than 450 
DC-6As, DC-6Bs, and DC-7s.—Boeing has its 
hands full with the re-equipment of the 
American bomber units (B-47 and B-52 long- 
range bomber).—At Lockheed, who are doing 
good business with S/arfires and Neptunes, the 
relatively high proportion of civilian output is 
striking: the Super Constellation alone accounts 
for approximately $165,000,000 of the total 
order backlog.—It is no secret that J. H. Kindel- 
berger, Chairman of North American Aviation 
(backlog at the end of December 1953: 
$958,000,000) has made a good thing of the 
F-86 Sabre type.— And Republic has no cause 
for complaint about the sales of its F-84 
Thunderjet-_—Almost a quarter of United Air- 
craft’s orders, or $375,000,000, are for the 
Chance Vought division, a good omen in view 
of the plans to separate this division and make it 
into an independent undertaking. 

Sales and profits on the whole also followed 
the same lines. According to the A.I.A. report, 
sales of the twelve leading aircraft manufac- 
turers rose from $3,731,100,000 in 1952 to more 
than $5,000,000,000 in 1953. This means an in- 
crease of no less than 379/,. Net profits, estimated 
at $102,000,000, were only 2.3% of total sales 
(average profit margin in the American indus- 
try is 5-4°%,), but still permitted a considerably 
more liberal dividend policy than in earlier 
years. For example, profits per share in the 
leading firms have in some cases been doubled 
or even trebled during the past five years: 


Profit per share 


1948 1953 
Boeing 1.06 11.00* 
Douglas 4.86 15.50 
Lockheed 2.64 6.00 * 
North American 1.97 ate 
United Aircraft 2.55 6.75 * 


* Estimated 


All five firms were able to pay special dividends. 





Principal U.S. aviation stocks, with capital, dividends, stock prices, etc. 











Short Realiz- 
Par value and number — — J eae term lia- able oe 
of shares issued — ‘i ” 9 High Low High Low bilities assets ety 
$ $ 1954 1953 1937 - 1952 million $ million $ million $ 
Aircraft industry 
Beech Aircraft ($1) 599,865 1.05 0.75 16%, 9 20% \, 28.6 34.4 1.58 
Bell Aircraft ($1) 884,278 1.50 2.00 25 % 267% 173, 23 3%, 32.5 43.4 23 
Bendix Aviation ($5) 2,117,453 3.75 3.00 645% 6814 50 64 8, 176.4 254.4 
Boeing Airplane ($5) 1,623,681 2.67 3.50 525% 504, 36% 41\, 7% 113.4 163.4 25.4 
Consolidated- Vultee ($1) 2,379,598 1.75 1.80 2034 22%, 151, 354 7% 92.3 125.5 13:5 
Curtiss-Wright ($1) 6,985,387 0.60 0.60 8% 95, 6% 13% 2 47.3 130.4 13.3 
Douglas Aircraft (no par) 1,202,057 3.75 6.50 95% 893, 60 667% 13% 140.1 193.8 54.3 
Fairchild Engine & Airplane ($1) 2,310,207 0.60 0.80 10%, 104%, 6%, 9 \y 47.7 61.9 12.9 
Grumman Aircraft Enginecring ($1) 2,000,000 2.00 2.00 23% 28 193, 313, 2 43.6 68.0 21.1 
Lockheed Aircraft ($1) 2,546,293 1.09 1.62 283), 293% 201% 24, 1% 154.4 187.5 49.4 
Glenn L. Martin ($1) 2,135,645 1% 183, 12! 47%, 7% 27.4 47.7 ae 
McDonnell Aircraft Corp. ($5) 685,720 1.00 1.00 24%, 164, 22% yy 26.2 33.7 3.11 
North American Aviation ($1) 3,435,000 1.25 0.75 23/4 22, 153, 29% 3 148.1 193.7 42.6 
Northrop Aircraft ($1) 642,092 0.93 1.00 18 183, 123, 153, 3%, Si. 40.3 15.4 
Republic Aviation ($1) 1,216,540 1.03 1.36 23% 24, 17%, 20% 3 63.6 76.5 12.0 
Ryan Aeronautical ($1) 392,200 0.50 0.50 16% 12 12 1.05 18.0 23.1 10.2 
Solar Aircraft ($1) 599,228 1.00 hae 187% 2134 14% 29% 1% 32.9 28.0 3.97 
United Aircraft Corp. ($5) 3,202,035 2.00 2.75 49\, 503, 31% 44), 9 120.0 187.6 39.7 
Airlines 
American Airlines ($1) 6,471,715 0.50 0.50 12% 153, 113, 197, 3, 43.4 82.3 54.7 
Braniff Airways ($2.50) 1,279,170 11% 5% 37% y 6.08 14.7 2.05 
Capital Airlines ($1) 787,190 9% 13% 8% 493), 3% 6.16 8.14 4.01 
Eastern Air Lines ($1) 2,478,601 0.50 0.50 23% 283, 20 5% 33% 3% 30.0 49.8 22.1 
National Airlines ($1) 1,010,702 0.50 0.55 14%, 15%, 11% 413), 3 7.59 19.7 10.2 
Northwest Airlines ($10) 820,858 8, 14% 8Y, 63%, 7 15.9 19.6 9.93 
Pan American World Airways ($1) 6,145,000 0.50 0.65 10%, 115% 84 29 5 60.9 67.4 28.0 
Trans World Airlines ($5) 3,330,193 10% stk. 13% 20 14 12%, 7134 3%, 46.9 48.2 30.6 
United Air Lines ($10) 2,463,068 1.50 1.50 23, 32), 21% 62% 5 46.4 65.7 43.4 








The Fitch Stock Ratings 
Whatever branch of the aircraft industry or 
whatever aspect of the question Admiral 
Ramsey may investigate, there can be not the 
slightest doubt about the health of his protégé. 
Long-term debts have been substantially reduced 
during the past three years, despite heavy 
taxation. With the abolition of the excess profits tax 
and the introduction of tax concessions to 
encourage more rapid amortization of capital 
equipment, a further load has been removed 
from the mind of the accountants. The battle 
for foreign markets, which eighteen months or 
two years ago was beginning to look doubtful 
because of British competition in the jet engine 
field, now sees the American industry back in 
the lead for years to come. Here the helicopter 
industry should not be forgotten. It is also 
exporting, and its total sales in each of the past 
two years have reached more than half a billion 
dollars. 

If Admiral Ramsey concludes his report on 
a more serious note and forecasts a slight 
levelling off during the second half of 1954, it 
should not be forgotten that when this report 
was written, the 1954—55 budget proposals 
had not been issued. As stated above, the Air 
Force receives such preferential treatment in 
these estimates that new large orders for the 
aircraft industry are almost certain, unless pre- 
sent international tension gives way to an un- 
ambiguous state of peace... And this brings 
us to the only “but”. 

The American aircraft industry depends on 
military orders for 95%, of its business. /nferavia 
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readers will know from earlier financial reports 
that this circumstance is the cause of the some- 
what critical valuation of all aviation stocks on 
the Stock Market. No basic change occurred 
here during 1953. Stock reports still use the 
word “speculative”’. 


This reserve is best illustrated by the /i/ch 
Stock Ratings, which are applied to all industrial 
stocks on the New York stock market. Briefly, 
stocks are graded in four categories: “A” 
denotes investment grade, covering stocks 
whose dividends ar2 conservative (AAA being 
the best in the grade, AA medium and A the 
weakest); “B” is medium grade (stocks nor- 
mally paying dividends); “C” the lower grade 
(stocks paying, or capable of paying dividends, 
but future not clearly discernible); ““D” is 
lowest grade (stocks having little or no 
value). 


Though the Fitch ratings should obviously 
not be taken as gospel, they do provide an 
interesting sidelight. The following is a list of 
aviation stocks with their appropriate ratings: 


Beech CAA; Lockheed B 
Bell B Martin CC 
Bendix BB Mc Donnell coc 
Boeing B North American CCC 
Convair B Northrop GG 
Curtiss-Wright CCC Republic CCC 
Douglas BB Ryan CC 
Fairchild CC Solar CG 
Grumman B United Aircraft B 


INTER SZAVIA 


A striking point is that the B grade rating is on 
the whole restricted to firms whose output is not ex- 
clusively military. 


A word on the airlines 

It must be admitted at once, airline stocks 
find little favour with Fitch. Only United Air 
Lines gets into grade B, while all the other 
leading airlines come in grade C, and some, not 
given below, are even relegated to grade D. 


Northwest cc 
Pan American CC 
Trans World 
Airlines CC 
United Air Lines B 


American Airlines CCC 
Braniff Airways CC 
Capital C 
Eastern Air Lines CCC 
National Airlines CC 

The outlook for air transportation in 1954 is 
estimated with reserve in the Air Transport 
Association’s 1953 report. Although passenger 
volume on domestic services rose from 22,768,174 
in 1952 to 26,068,731 in 1953 (+ 14.5%), and 
although the number of freight ton-miles in- 
creased from 117,128,101 to 131,813,350 
(+ 12.5%), the second half of the year was a 
little disappointing. Operating profits fell from 
$95,115,694 in 1952 to $91,950,096 (— 3.3%), 
because of an increase of 16.4°%/, in costs. The 
rate of traffic increase will probably slow down during 
1954.—International services by U.S. airlines were 
in the first place adversely affected by the re- 
duction in foreign airmail pay. Nevertheless 
operating revenues rose by 7.62% (from 
$312,882,962 in 1952 to $336,709,671 in 1953), 
while expenditure rose by only 3.06%, (from 
$304,249,554 to $ 312,460,055). 
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AVIATION POLITICS 


@ Netherlands ratifies European Defence Com- 
munity 


The Dutch Senate ratified the European Defence 
Community by 36 votes to 4 on January 20th. The 
Netherlands is thus the first of the six countries 
involved (Belgium, France, Germany, Italy, Luxem- 
bourg, Netherlands) to complete legislative appro- 
val of the agreement. 


@ Uruguay and Yugoslavia join 1.C.A.0. 


International Civil Aviation Organization head- 
quarters in Montreal announce that Uruguay and 
Yugoslavia have deposited their instruments of 
ratification to the Chicago Convention on Civil 
Aviation and are thus the 63rd and 64th countries 
to join the Organization. 


@ Russo-Swedish air services doubled 


An additional protocol to the Russo-Swedish 
air agreement of 1946 was signed on January 23rd, 


WEE , s “< mm 


One of President Vincent Auriol’s last official acts was to 
confer on Colonel Gael Cressaty, his Air Attaché, the 
cross of Commander of the Legion of Honour.—Colone! 
Cressaty retains his post on President René Coty’s new 
military staff. 


after negotiations lasting a week. The services 
operated in pool by S.A.S and Aeroflot between 
Stockholm and Moscow are to be increased from 
three to six a week (the pre-war frequency), the 
Stockholm-Helsinki stage being flown by S.A.S., 
and the Helsinki-Leningrad-Moscow by Aeroflot, 
as hitherto. To facilitate transit traffic it has been 
agreed that S.A.S. agencies throughout the world 
“50 years of powered flight’’... These American avi- may sell air tickets for Russia and the Russian 
ation pioneers, who have been concerned with flying since connecting services to the Middle and Far Fast 
its earliest beginnings, all attended the N.A.C.A. dinner (e.g. Kabul, Peking, ctc.) 

to celebrate the 50th anniversary of powered flight. €.g. Kabul, Peking, Ctc.). 
Left to right: Dr. W.F. Durand, first president of 

N.A.C.A.; Igor I. Sikorsky; Dr. Jerome (CC. Hunsaker, 

present president of N.A.C.A. 





Fairchild C-119 Flying Boxcar transport dropping sup- 








SERVICE AVIATION 


@ French fighter training in Morocco 


The French fighter training school at Meknes, 
Morocco, which has trained most of the French 
fighter pilots since 1944, carried out a total of 
27,743 hours of flight in 1953, including 1,381 hours 
at night and 11,717 hours on jet aircraft; during the 
year 162 fighter pilot certificates were issued (total 
since 1944, more than 1,000). 


@ Japanese Air Force taking shape 


The National Security Board has taken the first 
step towards organizing six new “‘Air Force”’ units 
by appointing their commanders and staff officers. 
The units are to be stationed in the six national 
security defence regions, four of which already 
exist; the remaining two are to be established this 
year. At present the National Security Corps is 
equipped with only a small number of light train- 
ers, and even the airtields for the operation of 
trainers and fighters have yet to be decided. The 
Coastal Security Corps — Japan’s embryo navy 
already possesses small naval aviation units station- 
ed at Tuteyama and Kanoya airfields on Kyushu. 


AIR TRANSPORTATION 


@ Mid-air collisions increasing 


\ report issued by the International Civil 
Aviation Organization on January 26th reveals 
that mid-air collisions on the world’s airways have 
been increasing during the past three years. From 
January 1st, 1950 to December 31st, 1952 there 
were 47 such accidents in Europe, the Mediter- 
ranean, Africa, Asia and America. To prevent 
collisions (which are described as being due to 
increasing speeds and growing traffic on airways 
and airports) airlines recommend that action 


* Extracts from Jnteraria Air Letter, daily international 
news digest in English. French and German. All rights 
reserved. 


plies during the American exercises at Fort Bragg, North Sabre Trainer: TF-86 is the type designation of this two-seat trainer derived from the North American F-86F Sabre, 


Carolina, at the beginning of January 1954. 





with General Electric J-47-GE-27 turbojet of more than 5,780 Ibs. static thrust. 


















Hamilton Standard is testing a new three-bladed propeller 
of the Turbo-Hydromatic series for use with the Pratt 
& Whitney T-34 turboprop. A Boeing B-17 Flying For- 
tress being used as flying test bed. 


“should cover cockpit design with regard to the 
reduction of cockpit duties for pilots; improve- 
ment in visibility and the elimination of ‘blind 
spots’; improvement in cockpit lighting ; improved 
navigational lights; general adoption of the high- 
density intermittent beacon; the introduction of 
radar anti-collision equipment in aircraft; and 
finally, advice from air traffic control on all flights 
in relation to other aircraft at similar heights and 
on similar courses, or in the vicinity’’. 


@ Scheduled U.S. airlines’ fleet 


United States scheduled airlines operated a total 
of 1,336 aircraft on June 30th, 1953, compared 
with 1,142 on June 30th, 1950, according to Civil 
Aeronautics Administrator F.B.Lee. This is an in- 
crease of 17%. 


@ Aigle Azur joins 1.A.T.A. 


Aigle Azur, the French private airline operating 
domestic routes and services to Spain, Italy, North 
Africa, Indochina, has been admitted as 70th 
member of the International Air Transport Asso- 
ciation. Sir William Hildred, I.A.T.A.’s Director 
General, states that 95% of all international air 
traffic is now carried by I.A.T.A. members. 


@ S.A.S. preparing scheduled Polar services 


Scandinavian Airlines System made its fourth 
route reconnaissance over the Polar route from 
Los Angeles to Stockholm-Bromma, via Edmonton 
(Alta.), Fort Churchill (Man.), Frobisher Bay 
(Baffin Island) and Bluie West 8 (Greenland) on 
January 25th. If the negotiations between the 
Governments of Scandinavia, the United States 
and Canada are concluded successfully, scheduled 
services may begin within a few months. Plans 


are for two return services a week operated by 
Douglas DC-6Bs, one of them a first-class service 
for 40 passengers and one tourist-class service 


for 71. 


INDUSTRY 


@ Fokker and Avio-Diepen to merge 


The Board of Avio-Diepen is reported to have 
recommended that Fokker Aircraft Co.’s offer to 
take over the former company’s entire capital 
should be accepted. Avio-Diepen N.V., of Ypen- 
burg airport, The Hague, was founded on January 
1st, 1949 and is primarily engaged in the main- 
tenance and overhaul and the buying and selling 
of aircraft, engines and accessories. Capital is 
1,500,000 florins. The firm has been fully occupied 
since 1952 with maintenance and repair contracts 
for the U.S. Air Force units in Europe (Douglas 
C-47s, and more recently other communications 
and reconnaissance aircraft). Labour force, about 
450 persons. 


@ New post for Sir Frank Whittle 


Air Commodore Sir Frank Whittle, the well- 
known pioneer of Britain’s gas turbine power 
plant development and founder of Power Jets 
(Research and Development) Ltd., has taken up an 
appointment with Bataafsche Petroleum Maat- 
schappij, The Hague (member of the Royal Dutch 
Shell Group), where he will act as adviser on 
mechanical engineering in relation to the develop- 
ment of techniques and equipment in the petro- 
leum and petroleum derivatives industries. 


@ British aviation exports in 1953 


The British aviation industry’s record exports 
of £ 65,004,891 in 1953 brought the industry to 
second place in the list of engineering exports. In 
1952 aeronautical exports took third place, with a 
total value of roughly £ 44,000,000. 


@ Canadato have aeronautical research establish- 
ment 


Canada’s new National Aircraft Establishment, 
which corresponds to the Royal Aircraft Establish- 
ment at Farnborough, is to be opened within the 
next few months. The N.A.E., incorporating the 
former Aeronautical Laboratories of the National 
Research Council’s Division of Mechanical Engi- 
neering and other flight research facilities, is direct- 
ed by the National Aeronautical Research Com- 
mittee. This is made up of the President of the 
N.R.C., Dr. E. W. R. Steacie; Chief of the Air 
Staff, R.C.A.F. Air Marshal C. R. Siemon; and 
Chairman of the Air Transport Board John Baldwin. 


Short SB.5; Experimental aircraft with variable-sweep wing (up to 69°). 























FLYING EQUIPMENT 


@ Now that quantity production of the F-86E 
Sabre jet fighter has been completed, Canadair is 
making the Sabre Mark 5 version with Avro- 
Canada Orenda 14 turbojet of 6,500 Ibs. static 
thrust. Like the North American F-86F, the Sabre 
Mk. 5 has a modified wing unit without slats, and 
has two boundary layer fences in the region of the 
ailerons. Fixed armament still comprises the .5-inch 
machine gun; rocket projectiles can be carried 
underneath the wings. 


@ Preliminary studies, design work and construc- 
tion of the Be// X-1.A experimental aircraft cost a 
total of roughly $ 10,000,000. 


@ Ten Skandinavisk Aero KZ 10 artillery obser- 
vation posts are being built for the Danish Army. 
According to the makers, a special version can also 
be developed for agricultural work. 


e@ A series of pictures of the Short SB. 5 experi- 
mental aircraft show that this type has now been 
considerably modified. In particular, the horizontal 
tailplane has been fitted beneath the rear of the 
fuselage, as planned, and the wing leading edge has 
been basically modified, the portion between wing 
roots and main undercarriage legs now having a 
more pronounced droop. So far Shorts have made 
no comments on this point, though it can be 
assumed that the change in contour due to the 
modification of the leading edge will give greatly 
improved flying qualities at low speeds. 


@ Testing of the SEPR rocket engines, such as are 
to be used in the SO. 9000 prototype, is con- 
tinuing in the SO. 6025 and SO. 6026 experimental 
types. During one test flight the SO. 6025 reached 
Mach 1 in level flight at about 42,000 ft. — Con- 
struction of the two SO. 9050 prototypes derived 
from the SO. 9000 is meanwhile continuing, for 
the Secretary of State for Air. Apart from the 
fact that the SO. 9050s are to be fitted with SEPR 
rocket engines, no details are available of this 
new type. 


ACCESSORIES AND EQUIPMENT 


@ A new hydraulic fuel booster pump is announced 
by Vickers Inc., Detroit. Known as the AA 15 500 
series, it can generate hydraulic power varying 
between 5 GPH at a differential pressure of 100 psi 
and 35 GPH at a differential pressure of 18 psi. — 
Vickers have also brought out a new jet engine 
simulator designed to calibrate fuel flow and 
metering equipment. 


@ Lockheed announces development of a flight 
simulator for training crews for the Saper Con- 
stellation. 


@ Ratheon Manufacturing Co., Waltham, Mass., is 
making a new radar altimeter weighing only 30 lbs. 
It is at present being tried out by the U.S. Air 
Force. 


@ Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., is producing an electronic fuel gauge, which 
is already used in more than 40 different military 
and civil types. 


@ Test beds for v.p. propellers have been deve- 
loped by Kahn ¢ Co., Hartford, Conn., and are 
being used by Hamilton Standard for testing the 
new v.p. propellers to be used in the Pratt & Whit- 
ney T-34 turboprop engine. The Kahn test beds 
enable the electro-hydraulic equipment of the 
propeller’s pitch-changing mechanism to _ be 
checked. 
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PROFILE 


Hughes 


In the last week of January American 
magazines quite suddenly began to develop 
an unusual interest in Howard R. Hughes, 
one of the most reticent and baffling figures 
on the U.S. aviation scene. 

Why ? Nobody seems to know. Hughes 
has a reputation for being extremely publi- 
city-shy, but he has nevertheless made the 
headlines on a number of occasions. In 1938 
he flew around the world in record time, 
during the latter part of World War II he 
built the world’s largest aeroplane (the 
Hercules flying-boat which, apart from a 
brief hop, has never flown), in 1946 he crashed 
and was critically injured when he test-flew 
the prototype of the F-11 photo reconnais- 
sance aircraft he built for the U.S. Air Force, 
and during the bad post-war air transport 
years he acquired a controlling stock holding 
in the big Trans World Airlines. He bought 
and sold motion picture companies (R.K.O. 
etc.), developed an airborne proximity radar 
warning device, made himself a name for 
his idylls with movie stars, built the world’s 
largest helicopter (the XH-17, now aban- 
doned), turned out two films which were 
banned by the censors and subsequently 
released, developed a new automatic fighter 
missile (XF-98 Falcon). As a teen-ager he 
inherited a fortune of millions of dollars from 
his father in the form of the Hughes Tool 
Co. (rock bits for oil well drilling) and has 
multiplied it since so that today he is one 
of the world’s richest men and most eligible 
bachelors. Considering this long list of 
“achievements”, he has been relatively 
successful in keeping his name out of print. 
This may be due to the fact that his public 
relations are handled by one of the ablest 
firms in the business, the Carl Byoir agency. 

Tempora mutantur, and Hughes now keeps 
the chroniclers busy. Perhaps the present 
spate of stories was triggered by the announce- 
ment early in January that the millionaire 
had organized a non-profit medical research 
foundation, the initial donation of which 
consists of a substantial part of the stock of 
Hughes Aircraft Co. How valuable this 
asset is remains to be seen. 

Be that as it may, it is a fact that last 
month the Hollywood writer of Associated 
Press, Jim Bacon, turned out a long “ oh- 
the-wonder-of-it-all ” story on Hughes’s life, 
reviewing his hero’s adventures with aircraft, 
motion pictures, women, the Hughes Tool 
Company and the millions he has invested 
in a multitude of enterprises. 

“ Look ” magazine, one of the major U.S. 
periodicals, began a three-issue “ Life-of- 
Hughes ” history in a similar vein. 
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in the News 


The staid, expensive, Republican “ For- 
tune” monthly, Henry Luce’s (“ Time”, 
“ Life”) favourite big-business magazine, 
shattered this aura of benevolence by coming 
out with a different story—a biting, caustic 
exposé of the fabulous expansion of Hughes 
Aircraft Company as a major producer of 
critical military electronics equipment. 


Hughes Aircraft, it seems, today is threa- 
tened with collapse as a result of the wholesale 
resignation of top scientists and managers 
who were unable to obtain an assurance from 
Howard Hughes that they would be given 
a free hand in running the enterprise in order 
to meet the Government’s production dates. 
That the crisis was serious became obvious 
last September through the withdrawal of 


Lieutenant General Harold Lee George, 
“Bomber George”, the popular former 
Commander of U.S.A.F. Air Transport 


Command, who had joined Hughes as Vice- 
President and General Manager in 1948. 


Several other top executives followed him. 






In addition to A.P., “ Look” and “ For- 
tune”, newspaper and magazine columnists 
are going to town describing the millionaire’s 
escapades. Is all this inspired ? If so, why ? 
Is it a publicity campaign designed to help 
Hughes regain the good graces of the Pen- 
tagon, where defence chiefs are reported 
to be disinclined to renew or extend his 
electronics contracts ? The Carl Byoir agency 
insists that none of the stories were 
“ planted ”, that no articles were “ inspired ”. 
“ They just happened to come along all at 
once”, they state. But it should not be 
overlooked that, like any prominent  busi- 
nessman, Hughes has made enemies in his 
time. He is not regarded as the pleasantest 
of characters and has at times been known 
to throw even his best friends overboard, 
as witness the case of Jack Frye, founder of 
T.W.A. One of his chief assets is doubtless 
his 80 % share in the giant T.W.A. In this 
capacity he is naturally a thorn in the flesh 
to Pan American Airways and its President, 
Juan Terry Trippe. 





“ The biggest flying boat ever”’, 


Big, bigger, biggest ... even in helicopters. 


the all-wood Hercules (eight Pratt & Whitney Wasp Majors) flew 
for the first and last time on November 2nd, 1947. 


The Hughes XH-17 Flying Crane jet-powered heli- 


copter prototype (two turbojets and two compressed air jets) spans nearly 135 ft. 


-~ 
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Determining the Maximum Performance of Rocket Motors 
by Static Firing Tests 


Among the many investigations that have 
to be carried out on rocket test benches, one 
of the most important is the determination 
of the most favourable working conditions 
fer combustion chambers for liquid pro- 
pellants. This is true both of new rocket 
motor designs and of new propellant combi- 
nations. 

The test methods hitherto used are costly 
in time and material. The author therefore 
tried, when working on the Wasserfall anti- 
aircraft rocket !, to develop a process which 
would render lengthy series of tests unne- 
cessary. Some method of shortening static 
firing tests is particularly important when 
it comes to the oxidizers which have a 
corrosive effect, such as nitric acid, nitrogen 
tetroxide etc. Corrosion causes flow condi- 
tions, ascertained by calibration, at the 
injector and the Laval nozzle to alter with 
every additional second of burning time, 
unless special materials are used. 

Every new combustion chamber is initially 
designed for a given operating point at 
which the required thrust sets in at combus- 
tion chamber pressure ~,. The same combus- 
tion chamber could of course be operated 
with variable pressure (propulsion for cons- 
tant acceleration or engines with variable 


1 R. H. Reichel, ‘‘ The Wasserfa// Remote-Controlled 
A/A Missile "', /nteravia, No. 10, 1951, pp. 569-574. 


BY RUDOLF H. REICHEL, FRANKFURT/MAIN 


thrust for aircraft), but this special case is 
not considered here. 

Combustion chamber pressure ~, on which 
the design is based is determined not only 
by thermodynamic, but also by structural 
considerations. With gas pressure feed 
systems for the propellants the optimum 
tank pressures must be taken into considera- 
tion, in a turbo-pump feed system the 
dimensions of the pump. 

On the basis of the propellant combi- 
nation selected, of combustion chamber pres- 
sure #, and required thrust P, the mixture 
ratio of the propellants m (fuel weight flow 
rate/oxidizer weight flow rate), propellant con- 
sumption V per second and finally volume 
of combustion chamber and dimensions of 
the Laval nozzle can be determined. The 
calculation is based on assumptions that will 
not necessarily be encountered in practice. 
For example, the injector does not always 
deliver the optimum propellant mixture, so 
that the_theoretical gas conditions frequent’ y 
cannot be obtained. Furthermore, effective 
exhaust velocity w is not initially known, as 
the true flow conditions of the combustion 
gases and the nozzle’s surface irregularities 
cannot be accurately measured. Certain 
allowances will also have to be made for 
inexactitudes in production. For example, 
the permissible tolerance for the nozzle 
throat diameter in the Wasserfall’s eight-ton 


Table | 


CALCULATED VALUES FOR THE PROPELLANT COMBINATION 
76% ETHYL ALCOHOL + 24% WATER AND LIQUID OXYGEN 


(according to C. Wagner) 





Combustion Mixture Theoretical 
chamber ratio exhaust 
pressure velocity 

Pr m v 
(kg/cm?) _ (m/sec) 
1.26 1900 
0.99 2080 
11 0.79 2140 
0.63 2110 
0.50 2040 
1.26 2130 
0.99 2340 
26 0.79 2440 
0.63 2450 
0.50 2340 
1.26 2280 
0.99 2520 
51 0.79 2630 
0.63 2640 
0.50 2540 


Specific Specific Expansion 
propellant thrust ratio 
consumption 
VIF; PIF € 
kg P 
( mt aac ) (t/m*) _ 
686 133 2.06 
615 130.2 2.11 
582 127 2.20 
593 127.6 2.36 
611 127 2.26 
1623 352 3.64 
1460 348 3.79 
1381 343 4.11 
1390 347 4.30 
1442 344 4.32 
3189 741 5.76 
2870 736 6.06 
2703 725 6.67 
2695 724 7.24 
2820 730 7.16 





Specific consumption and specific thrust are calculated in relation to unit area of Laval nozzle throat section F,. 
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thrust combustion chamber was + 1 mm, 
which corresponded to a surface area tole- 
rance of 2.1%. What is therefore required 
is to check by means of tests the combustion 
chamber’s best working point on which the 
design is based. For the given reasons the 
calculated working point and the one found 
in tests are generally not identical. 


Normal static firing test procedure 


Hitherto it has been usual to determine 
effective exhaust velocity w as a function 
of mixture ratio m and ascertain its maximum 
value Wmar. Only one point on the w curve 


W (m/sec) 





Effective exhaust velocity 





1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 


m 





Fig. 1: Curve obtained from static firing tests, 
for effective exhaut velocity w, as a function of 
mixture vatio m (unbroken line). The broken 
curve represents ideal values found with modified 
combustion chamber pressure p, (as parameter). 
Effective exhaust velocity is calculated from 
thrust P (in tonnes) and propellant consumption 
V (in t/sec), by the formula 
P 


WwW = (m/sec). 


vy 8 
was found during each test (cf. fig. 7). The 
injection pressures to be entered for each 
measuring point were obtained under the 
assumption that, despite varying mixture 
ratio, thrust remained constant. This, 
however, is by no means the case. 

A combustion chamber designed for maxi- 
mum exhaust velocity reaches projected 
combustion chamber pressure ~, — with 
a given propellant combination and a given 
propellant consumption—at a very definite 
mixture ratio only, the so-called “ maximum 
exhaust velocity mixture”. Any deviation 
from this value, such as is unavoidable 
during a series of tests on the bench, means 
a reduction in exhaust velocity and hence 
a drop in combustion chamber pressure. 
Consequently, the pressure drop in_ the 
combustion chamber becomes greater, so that, 
on the one hand, fuel consumption increases 
and, on the other, the combustion chamber 
pressure rises again until a new state of 
equilibrium is reached. But then the combus- 
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tion chamber pressure no longer reaches the 
value it should. The curve obtained from 
a series of experiments is therefore correct 
at one point only, that of maximum effective 
exhaust velocity. All other points apply 
either to a different thrust or to a different 
combustion chamber pressure. 


Adapted and non-adapted Laval nozzles 


Let us consider the calculated curves for 
various propellant combinations shown in 
fig. 2. Here again, these curves can only be 
obtained with constant combustion chamber 





8 


Effective exhaust velocity 














Mixture ratio 


Fig. 2: Exhaust velocity w of various propellant 
combinations plotted against mixture ratio m 
(when w 0.85 Wth. py 15 kg/cm®. psy 

1 kg/cm?) according to J. Himpan (* Evaluating 
Rocket Propellant Performance”, Interavia, 
No. 10, 1950, p. 531.) 


A = liquid H,/liquid O, 

hexane/liquid O, 

gas oil/C (NO,), 

equivalent mixture ratio 

optimum mixture ratio 

mixture ratio for maximum exhaust velocity 


Huu uo 


=xrmoo 


pressure, with an expansion to p, = 1 kg/cm? 
also being assumed. This final pressure, 
occurring at exit area F, of the Laval 
nozzle, can only be kept to exactly when the 
exit area varies with the mixture ratio. 
Such adaptation of the Laval nozzle, however, 
can scarcely be made during the test. 

An example will show how the nozzle’s 
non-adaptation affects thrust. This example, 
which can also be applied qualitatively to 
other propellant combinations, starts from 
the ideal case of an adapted Laval nozzle 
and then draws conclusions concerning the 
actual conditions with the non-adapted 
nozzle, using the same propellant. Details 
are based on the propellant of the well- 
known V2 rockets, the most important 
values for which are given in table 7. Whereas 
combustion chamber pressures #, are 11 kg, 
cm?, 26 kg/cm? and 51 kg/cm?, pressure py, 
at the Laval nozzle’s exit area is entered as 
1 kg/cm? in each case. If specific thrust? 
P/F, is plotted against mixture ratio m and 
combustion chamber pressure ~, (as para- 
meters ; fig. 3), it is found that thrust per 
unit area by no means remains constant in 
spite of the adaptation of the nozzle. 


2 Not to be confused with specific thrust 1, which is 
calculated in relation to propellant consumption. 
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Fig. 3: Calculated curves for specific thrust 
P/F, and propellant consumption V/F, plotted 
against mixture vatio m, for adapted Laval 
nozzles: py 11, 26 and 51 kg/cm? ; pz 

1 kg/cm?. 
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Fig. 4: Avea ratio « of adapted Laval nozzles, 


plotted against mixture ratio m, 


parameter. 


with p, as 





Critical lengths for 
nozzles for various chamber pressures, plotted 
against mixture ratio. Critical areas are shaded. 


Fix, 35: adapted Laval 


For the purposes of a bench test, however, 
it is sufficient to run in the range from about 
20% fuel-lean to 30%, fuel-rich (in relation 
to equivalent mixture). Within these 
limits there is a thrust variation of 1 to 2 %, 
for the non-adapted nozzle, which is still 
within the test bench’s measuring accuracy. 
The only requirement is that the test be 
made with constant combustion chamber 
pressure. 


Length of the Laval nozzle 


Fig. 4 shows the nozzle area ratio of the 
Laval nozzle (exit area F, to nozzle throat 
area F,) as a function of mixture ratio m 
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for the adapted nozzle. Here it is important 
that the given maximum for this ratio 
should be reached in the vicinity of the 
equivalent propellant mixture (m = 0.63). 
As the non-adapted Laval nozzle is dimen- 
sioned approximately for the conditions of 
the equivalent mixture (in this case for 
Wmax), it can be concluded that it is defi- 
nitely not too short for the combustion test, 
even if the mixture ratio is varied. Pressure 
at the exit area therefore never exceeds its 
set valué. 

On the other hand, it is known that with 
excessively long Laval nozzles, such as may 
be used for example for operations outside 
the atmosphere, marked disturbances due 
to shock waves occur during tests near the 
ground. The critical limit is where atmo- 
spheric pressure exceeds twice the value of 
the pressure at the exit area of the Laval 
nozzle. 

Fig. 5 shows adapted Laval nozzles for 
combustion chamber pressures of 11, 26 
and 51 kg/cm?, with nozzle throat diameter 
D, maintained constant for all three pressures. 
Maximum nozzle length Lmar is obtained 
from fig. 4 for roughly equivalent mixture 
ratio. Minimum nozzle length Lmin on the 
other hand is ascertained for the extreme 
fuel-rich value. As the length of the non- 
adapted Laval nozzle, which is also dimen- 
sioned for conditions of equivalent mixture, 
corresponds to length Lmar and the bench 
test permits of only a relatively slight 
variation in mixture ratio, the minimum 
nozzle length required in practice is not 
greatly less than Lmar. It differs from the 
latter only by the amount 4Z. The Laval 
nozzle still works here without risk of a 
shock wave, which, in our example (f, = 
1 kg/cm?) would not occur until the “ critical 
zone 


‘* Maximum combustion chamber 
performance "’ 


The effects of a new rocket motor design 
or a new propellant combination can always 
be ascertained by combustion tests. The 
decisive factor here is the optimum perfor- 
mance point. As J. Himpan * has pointed 
out, the optimum performance of a given 
propellant combination (i.e maximum missile 
velocity at the end of burning) is never 
reached at maximum exhaust velocity (cf. 
fig. 2). For example, the liquid hydrogen 
liquid oxygen combination has very poor 
performance at Wmar. The same applies to 
gas oil/tetranitromethane. 

The performance of a combustion chamber, 
like the performance of a propellant combi- 
nation according to J. Himpan, can be 
expressed 


H = wIn (1 + p) 


The combustion chamber reaches its optimum 
performance when H is a maximum. Ex- 
haust velocity w and mean_ propellant 
density p contain all influences, regardless of 
whether they can be included in the calcula- 
tion or not. 


> max. 


3 J. Himpan, “ Evaluating Rocket Propellant Perform- 
ance"’, /nteravia, No. 10, 1950, pp. 530-532. 
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It is therefore only a matter of “ running ” 
the combustion chamber with constant pressure 
so as to determine the w curve with a single 
combustion test. The optimum performance 
point of the chamber can then be found, by 
means of the above equation, as a function of 
the mixture ratio (fig. 6). Needless to say, 
the mixture ratio which gives maximum 
performance should be used as a basis for 
the design. 


| (m/sec) 


ee, _py = const 
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Fig. 6: Effective performance H of a combustion 
chamber, plotted against mixture ratio m, with 
P, 4s parameter. 


The new static firing test procedure 


Static firing tests can only be used for 
determining maximum performance point 
if combustion chamber pressure is kept 











Fig. 7: Experimental arrangement of a test 
station for automatic control of the combustion 
chamber pressure (p, = constant). 
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constant. As each combustion chamber has 
only one optimum performance point, the 
test should be made within a narrow range 
(from 20% fuel-lean to 30% fuel-rich). 
A diagram of such a test arrangement is 
shown in fig. 7. The pressure of the oxidizer 
is regulated by hand via a pressure reducer 
which alters the mixture ratio within the 
desired range (min — ™max). Consumption 
is automatically adjusted, as the combustion 
chamber pressure acts via a conduit on a 
regulator. If the combustion chamber 
pressure deviates from its set value (pf, = 
constant), the regulator opens or closes a 


fuel valve. 
* 


The process described here is designed to 
simplify the usual protracted and frequently 
inaccurate combustion tests, and to give 
maximum measuring accuracy with only 
10 to 15% of the original test efforts. As 
one combustion test only is required to deter- 
mine maximum performance, the effects 
of corrosion can be largely eliminated. 

Other procedures could be given in which 
the test could be controlled fully automati- 
cally. For reasons of operating reliability it 
is, however, not advisable to make too great 
a use of automatic control devices in test 
operations. This holds good all the more in 
that accuracy of measurements would not 
be increased in the present case. 


Magnetic Tape Recorders for Airports 


The International Civil Aviation Organiza- 
tion has recommended that all air-to-ground 
and ground-to-ground communications at 
airports be recorded on sound tapes and 
preserved for 30 days. Such recordings may 
be of inestimable value in the event of in- 
fringement of traffic regulations, complaints 
by airlines, investigations of accidents, etc. 
Normally, they are erased after 30 days. 


Simple recording equipment for telephone 
and radio communications have been in use 
at many large airports for some time. 
However, the tremendous increase in traffic 
volume during the past few years calls for 
more efficient, economical recorders, capable 
of taking down several communications at a 
time. Equipment should be compact, to save 
space, and the tapes must be capable of 
re-use when the old recording is no longer 
needed. 


Some of the models now under develop- 
ment or in production are described below. 
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Left: Recording apparatus of the Philips ZFR 
800 20 equipment, with amplifier rack and three 
tape spools of 834 hours capacity each. 


INTERZSGCAVIA 


Right; Reproduction unit of the Philips equipment 
for simultaneous play-back of two speech channels 
and the time recording. 
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Magnetic tape recorders for airports 











Type Philips ZFR 800 20 Motosacoche S.A. Simon LDT.7 Thermionics Dictaphone Charleroi RVA 492 
Number of channels 15, including one 14 2, 4 or more 14 plus 4 1 
for time recording (plus time recording ?) time recording 
Tape Scotch 111A or similar Scotch 111A or similar plastic tape plastic tape paper or plastic 
Tape width 16 mm 16 mm % inch (6.35 mm) 0.7 inch (17.8 mm) 1% inch (6.36 mm) 255 mm 
Tape length max. 1,500 m 2,100 m 2,400 ft. 4,650 ft. 2,400 ft. (730 m) 350 m 
Tape speed 4.75 cm/sec 4.75 cm/sec 17/, in/sec 3% in/sec 17/, in/sec (4.75 cm/sec) 8 cm/sec sound head ; 
(4.75 cm/sec) (9.5 cm/sec) 3 cm/sec tape 
Recording duration per tape max. 8% hours at least 12 hours 4 hours 4 hours 4 hours 168 to 192 hours 
Input level per channel 0.775 Volts (1 mW for = — _ _ _ 
600 Ohms) + 10 db 
Input impedance 600 Ohms (on request 6,000 Ohms 600 Ohms 600 Ohms 600 Ohms (if 4,500 Ohms 
20 kOhms) a - desired 5,000 Ohms) 
Frequency range per channel 300 to 3,000 c/s 300 to 3,000 c/s 500 to 3,000 c/s - 300 to 3,000 c/s 300 to 3,000 c/s 
within + 3 db within + 5 db t 3 db - within + 3 db 
Distortion max. 5% at 100% max. 5% - - max. 7% at = 
modulation 100 % modulation 
Signal-to-noise ratio better than 35 db 35 db —~ _ 40 db - 
per channel ; 
Number of reproduction 3 (one of them for 3 _ —_ 2 ies 
channels time marking) 
Output power 5 Watts (plus — - — a oon 
line output 
Mains voltage, 220 Volts 50 c/s 220 Volts ; 50 c/s 110, 120, 200-250 V; 230 V; 50 c/s 115 V; 60 c/s or 220 V ; 50 or 60 c/s 
recording unit 50 c/s 230 V ; 50 c/s 
Power consumption approx. 800 VA — = _ 250 to 400 VA — 
Mains voltage, play- 220 Volts. 50 c/s 220 Volts ; 50 c/s 110, 120, 200-250 V; 230 V; 50 c/s 115 V ; 60 c/s or 220 V ; 50 or 60 c/s 
back and erase units 50 c/s 230 V: 50 c/s 


approx. 400 VA 
540 x 450 x 1,100 mm. 


Power consumption 


Rack dimensions 


483 x 305x 400 mm 
(mechanical unit) 
483 x 343x197 mm 
(electronic unit) 


approx. 1,800 x 500 x 
1,950 mm (recorder) 
approx. 700 x 500 x 
1,950 mm (play-back 
unit) 


1,688x 489x 1,972 mm — 


590 x 540x 1,645 mm 





Philips AG., Zurich (Switzerland) 


To meet the rising demand for magnetic 
tape recorders, Philips AG. has developed 
the ZFR 80020 Multi-Channel Sound Re- 
corder. Equipment of this kind was installed 
at Zurich-Kloten Airport in July 1953 and 
has been in continuous operation, with 
automatic supervision, ever since, with very 
satisfactory results. A brochure issued by 
Philips gives the following details : 

The ZFR 80020 Multi-Channel Sound 
Recorder consists of three recording units 
(with amplifier rack), a play-back unit and 
an erase unit and is built for the simul- 
taneous recording of communications on 
15 frequencies. To facilitate maintenance and 
repair, these units have interchangeable 
chassis and are divided into individual racks 
of standard (19 inch) dimensions. For safety 
reasons the recording apparatus (14 speech 
channels and one channel for time recording) 
has three identical units, each with a tape 
of 834 hours capacity. — When the tape is 
full, or if it breaks, blocks or jumps off, there 
is automatic change-over from one unit to 
the next. The damaged unit (warning device) 
can then be fitted with a new tape or repaired. 
In the event of lengthy repairs, the third unit 
is available to fall back on. The reproduction 
unit can be set to any two selected channels 
and the time channel (talking clock or other 
system), so that, for example, instructions 
from approach control and the control 
tower (to different aircraft) can be played 
back simultaneously. 

The lay-out of the recording unit, with 
channel and track supervision can be seen 
in the accompanying diagram. A _ check 
signal, to show that the equipment is working 
properly, is fed to each of the fifteen channel 
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inputs, in front of the channel amplifier. 
The incoming main signal (speech or time 
signal) together with the check signal, 
passes through the channel amplifier to the 
sound head unit on one of the three recorders. 
Each channel also receives the requisite bias 
frequency for the magnetic recording. The 
level of the check signal for each of the 
15 channels is checked by a special control 
and measuring unit. 

As all fifteen channels are recorded on 
a single 16-mm tape, a track width of 0.7 mm 
with an interval of 0.35 mm was selected. 
With such small dimensions it was necessary, 
for mechanical reasons, to divide the sound 
heads for the 15 channels into four groups. 
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Block diagram of the Philips ZFR 80020 


recording apparatus, with level and track super- 
vision: a — channel input; b— channel ampli- 
fier ; c — pilot frequency generator ; d — bias 
frequency generator ; e— sound tape ; f — warning 
device ; g-— monitoring and measuring unit ; 
h—warning and change-over ; i— monitoring 
amplifier. 


INTERSZAVIA 


Three of these groups, each containing five 
sound heads, are used for the 15 channels, 
and the fourth serves for track supervision. 

The reproduction unit comprises an ampli- 
fier rack and a drive mechanism (similar 
to those in the recording apparatus). The 
three play-back channels have filters to 
adjust intensity. The drive mechanism is 
plugged in position, which simplifies main- 
tenance and reduces the number of parts 
required. After they have been kept for the 
regulation period, the tapes are erased, 
without rewinding, in a special unit, so as 
to obviate undesired erasure. 


Motosacoche S. A., Geneva (Switzerland) 


Geneva’s Cointrin international airport, 
where modernization of the air traffic control 
installations to meet the requirements of 
today’s air traffic is almost complete, is 
shortly to have an efficient multi-channel 
sound recorder. 

Designed and built by the electro-acous- 
tical division of Motosacoche, this 14-channel 
equipment comprises the following elements : 
recording apparatus with three drive mecha- 
nisms each with a 12-hour capacity ; separate 
reproduction unit with one drive mechanism 
(identical with those in the recording unit) ; 
separate erase unit. — Recording is on a 
16-mm magnetic tape, which runs at a speed 
of 4.75 cm/sec. Sound frequency range: 
300 to 3,000 c/s. 

The equipment is compactly built ; dimen- 
sions : 1,800 x 500 x 1,950 mm for the record- 
ing unit and approx. 700x500 x1,950 mm 
for the play-back unit. The apparatus has 
a number of safety and warning devices, 
which come into play if the tape breaks or 
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Motosacoche have designed a 14-channel tape 
vecorder, to be installed shortly at Geneva-Coin- 
trin Airport. 


jumps off or there is an electrical failure, 
and which then actuates the automatic 
change-over to the next mechanism. 


Simon Equipment Limited, 
London (Great Britain) 


This firm are suppliers of long duration 
monitoring equipment to the British Ministry 
of Civil Aviation and the Royal Air Force. 
The Simon LDT 7 monitor, built to AID 
standards, has been installed on a national 
basis in Indonesia. 

The equipment is designed for civil or 
military use and can _ be_ economically 
employed for the smallest airfield or a major 
international airport. The basic unit is a four- 
channel recorder/reproducer, and by duplica- 
tion of this unit, an installation can be built 
up to cover the requisite number of frequen- 
cies, as required. 

The initial cost of the equipment is very 
low, £600 for a complete four channel 
recorder/reproducer unit, and further econo- 
mies in initial costs and running expenses 
are obtained by the use of standard \%” 
tape, by the provision of an automatic 
start/stop mechanism as a switchable alter- 
native to continuous running and by the fact 
that a single standby unit can serve up to 
four operational units. The equipment is 
extremely small in size, occupying a depth 
of 24 inches on a standard 19-inch rack. 

There is a ten-minute overlapping of 
recording when the standby unit takes over 
automatically from the operative unit. In 
the event of tape failure the standby unit 
comes into operation automatically and a 
warning signal is given. The equipment is 
simple and foolproof in operation. A single 
lever on a specially designed switch controls 
all the mechanical, electronic and electric 
switching of the equipment. Security of the 
recorded intelligence is safeguarded by a 
unique locking device which enables the 
operator only to start and stop recording 
and to reload the machine with a fresh spool 
of tape. 

All the other tape movements, replay, 
fast forward and rewind can be brought into 
operation only by the use of a master key. 
Erasing facilities are not incorporated in the 
unit, but are separately provided. A mechan- 
ical time indicator, calibrated in minutes, 
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LDT-7 basic four-channel tape recorder made 
by Simon Equipment Ltd. (left), with the same 
firm's TIU.3 Time Injection Unit (right). 


enables any particular recorded passage to be 
rapidly located for replay. 

A number of special modifications can be 
made to suit special or local requirements, 
including the supply of the basic unit as a 
two-channel recorder/reproducer at reduced 
initial cost (£400). 

In addition to the tape monitor, Simon 
produces the TIU 3 Time Injection Unit, 
which can be used with recorders of any type 
or make. A morse-coded time signal is 
recorded and a single unit can feed up to 
50 channels. 


Thermionic Products Ltd., Hythe, 
Southampton (Britain) 


Thermionic’s tape recorder, which is built 
in four different versions, simultaneously 
covers 14 channels and a time recording. 


Diagram of tape and sound head drive in the 
Charleroi RVA 492 equipment : A — sound head ; 
B, and B,-—tape spools ; C-—vroller guide ,; 
D — control cable for sound head ; E, and E, 
driving vollers ; F—-— guide vail for sound head 
with support P ; G— magnetic tape. 
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It is normally supplied with two recording 
units and one play-back unit (cf. Interavia 
No. 8, 1953, p. 390). Licence production by 
Compagnie des Compteurs, Montrouge, Paris. 


Dictaphone Corporation, New York (U.S.A.) 


Dictaphone, America’s leading manufac- 
turers of recording apparatus, makes two 
tape recorders, the A2M and the A27C, 
suitable for air traffic control use. The first 
works on an endless loop 3% inches wide 
and 12 inches in circumference, on which 
the sound head makes spiral recordings. 
The second uses a normal 1-inch sound 
tape, is designed for four-channel operation ; 
several units can be combined to provide 
greater recording capacity. 

Equipment of the A2M type has been in 
use since 1942 at more than 1,000 major 
airports in the United States. It is also used 
by such agencies as Police, fire service etc. 
for recording telephone conversations. Both 
types, the A2M and the A2TC, are recognized 
and recommended as standard equipment 
by the United States Civil Aeronautics 
Administration. 


Four-channel A2TC equipment of the Ameri- 
can firm of Dictaphone. 


Ateliers de Constructions Electriques 
de Charleroi (Belgium) 


The RVA 492 sound recorder is designed 
for the recording of one telephone or radio 
channel only, but can operate continuously, 
without change of tape, for up to 192 hours 
(more than a week). A whole battery of sets 
is therefore required for the simultaneous 
recording of several channels. The control 
tower at Brussels-Melsbroeck Airport works 
with this type of equipment. 

It features a relatively short, but wide 
sound tape and a single sound head. As the 
tape unwinds, the sound head moves from 
side to side over almost the whole tape 
width. The recording is in the form of 
square-ended zig-zags, with 1.5 mm_ be- 
tween the tracks. The reproduction unit is 
in the same cabinet as the recording appara- 
tus. An automatic erasing device ensures 
that the tape can be used again and again. 
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FF Book Reviews 


Die Psychologie des Menschen im Flugzeug. 
By Dr. Siegfried J. Gerathewohl. Issued 
by the Deutsche Aeronautische Gesellschaft. 
Johann Ambrosius Barth, Munich 1954 
(German ; 269 pages ; 82 illustrations ; price : 
boards DM 23.40 ; linen DM 25). 


The author, who first made his name as a 
psychologist before the war, had the good 
fortune after the collapse in Germany to be 
able to work at the U.S. Air Force’s medical 
establishment in Heidelberg and later in the 
United States. The present book is therefore 
not limited to a theoretical examination of 
more or less outdated German pre-war and 
wartime literature. Thanks to his practical 
experience, he is in a position to provide the 
basis for a new German psychology of flying 
and the flyer, especially as he carefully assesses 
the latest international writings on the subject. 
After a historical introduction, a clear, readily 
understandable account is given of all physical 
and mental conditions that affect flying. The 
book’s three chapters are headed : “ Problems 
of Flight Psychology in the Light of Aeronau- 
tical Development ” ; “ Perception and Reac- 
tion Processes in Flight”; “ Reaction and 
Behaviour Forms Conditioned by Release 
from the Earth and the Consequent Changes 
in Surroundings ”.—In view of the increasingly 
complicated relationship between man and 
machine, this book should be of fundamental 
value when German flying training begins 
again. Ri. 


Aircraft Design Through Service Experience.— 
Issued by the U.S. Department of Commerce, 
Civil Aeronautics Administration (C.A.A. 
Technical Manual No. 103), September 1953 
(English ; 203 pages; index; price $1.25). 


The new C.A.A. handbook, based on practical 
experience and intended for practical applica- 
tion, provides a great many recommendations 
on the choice of materials, welding, heat treat- 
ment, surface protection, etc. and the safe 
design of major aircraft components. A par- 
ticularly valuable section is the one covering 
typical design details, with 115 drawings, in 
each case describing the design deficiency and 
explaining how it can be overcome. The 
handbook will be of great value not only to 
engineers, inspectors and skilled workers in 
the aircraft industry, the airline business and 
air forces, but also to amateur glider builders... 
especially as it is reasonable in price (obtainable 
from the Superintendant of Documents, U.S. 
Government Printing Office, Washington 25, 
D.C.). Ri. 


Pilots’ Radio Handbook.—Issued by the U.S. 
Department of Commerce, Civil Aeronautics 
Administration (C.A.A. Technical Manual 
No. 102), September 1953 (English; 122 pages; 
price 45 cents). 

Another practical C.A.A. handbook, this 
time for pilots, radio operators and air traffic 
control personnel. The normal American 
methods of flight assistance, air-to-ground radio 
communications, air traffic control and radio 
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navigation are explained in clear, simple lan- 
guage and illustrated by examples. Forty 
illustrations and an alphabetical index of the 
most usual phrases and abbreviations . 
from ADIZ (Air Defence Identification Zone) 
to VOT (VOR Test Signal). Ri. 


Ultra High Frequency Propagation, by Henry R. 
Reed, Ph.D., and Carl M. Russel, M.S. 
John Wiley & Sons, Inc., New York, and 
Chapman and Hall Ltd., London, 1953 
(English ; 562 pages ; price $9.50). 


At last a book which gives a manageable 
survey of propagation conditions of the increas- 
ingly important UHF radio waves (300 to 
3,000 mc/s) and examines their applications 
in radar and television engineering, in auto- 
mobiles and trains, not to mention aircraft 
and guided missiles. Henry Reed is Professor 
of Electrical Engineering at the University 
of Maryland and adviser to the U.S. Navy at 
the Naval Air Test Center, Patuxent River, 
Ind. ; Carl Russel is Chief Engineer, Electronics 
Test Division of N.A.T.C. Ri. 


Fiinfzig Jahre Motorflug. Issued by Dr. Franz 
Burda ; collected by Willi Ruge; edited by 
Hanns Adam Faerber. Burda-Verlag, Offen- 
burg/Baden, 1953. German, 327 pages. 


In the absence of an airline and an aircraft 
industry of its own, German aviation is res- 
tricted to gliding, preparations for pilot training 
and general theoretical training. The present 
richly illustrated souvenir volume on world 
aviation, produced with understanding and 
objectivity, is among the best of its kind. It 
does not insist on the dream of a “ German ” 
aviation, which does not exist, but clearly 
recognizes that aviation is an achievement 
of the whole world . Incidentally, the 
authors have been extremely successful in 
obtaining a great many “ original photographs ” 
which have not “ appeared in all other books ”’. 

He. 


Aveniys.—Monthly magazine issued by the 
Bureau Universitaire de Statistique et de 
Documentation Scolaire et Professionnelle 
(under the French Ministry of Education)— 
October 1953. 


The October 1953 issue of this monthly 
magazine, whose object is to advise on the 
choice of careers and vocational training, is 
devoted to prospects and requirements of the 
various careers in aviation : commercial avia- 
tion, service aviation, industry, research. Some 
of the authors of the highly instructive articles 
include Charles Dollfus (curator of the Paris 
Air Museum) ; Capitaine André Turcat (com- 
mandant of the commercial training centre) ; 
Maurice Roy (Director General of O.N.E.R.A.) 
etc. He. 
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Henrard, 
published by René Julliard, Paris (French, 
248 pages). 


Un Envragé du Ciel.—By Roger 


Dieu est mon Co-pilote, by Robert L. Scott 
(French translation, by Henri Theis, of 
“God is my Co-Pilot”). René Julliard, 


Paris (261 pages, 600 francs). 


Two autobiographies in Julliard’s “ Risques 
et Périls”” collection: a Frenchman and an 
American talk about themselves and flying, 
the great passion of their lives. For Roger 
Henrard flying is a hobby—though an absorbing 
one which he has been able to turn to good 
account in his professional activities. As 
manager of Etablissements Richard, which 
make optical instruments, including the “ Plani- 
phote ”’, specially designed for aerial photo- 
graphy, he found plenty of opportunity of 
flying to try it out. His flying experiences have 
been extremely varied and include flights over 
Germany to photograph her war preparations. 
When war broke out he could have stayed 
quietly at his manager’s desk, but insisted on 
a more active role. His flying adventures 
therefore continued, until the French defeat 
grounded him. After the war he took up his 
old enthusiasms again, closely followed by 
his son. But when the latter was killed in a 
Norécrin crash, he gave up flying for good. 


The American, Robert L. Scott, is a colonel 
in the U.S. Air Force. For him flying is a 
vocation and his career. He joined the Air 
Force and learned to fly before the war, knew 
life in the service in peacetime, was an instructor 
(here his own experience as a bad pupil was 
invaluable to him). Then came the war, and 
he was posted to carrying in supplies by air to 
the Chinese across India and Burma. Finally 
his dream of active combat came true. A grip- 


ping tale of adventure. 
La. 


Books received 


Raketenantriebe by Josef Stemmer (with contri- 
butions from Dr. Ing. Eugen Sanger and 
Dipl. Ing. Heinz Gartmann).—Schweizer 
Druck- und Verlagshaus AG., Zurich ; price 
Fr. 19.75. 


Publications scientifiques et techniques du Mi- 
nistéve de l’Aiy.—Distributed by Service de 
documentation et d’information technique de 
l’Aéronautique, Paris : 


No. 283. Les modifications de structure du cristal 
métallique et leur influence sur la cinétique du 
durcissement structural des solutions solides 
d’aluminium, by Aurel Berghezan. 


No. 284. Etude théorique et expérimentale dela 
propagation des intumescences dans les canaux 
découverts, by Jean Nougaro. 


No. 285. Calcul statistique des systémes asservis, 
by Marc J. Pélégrin. 


No. 286. Courbes de réponse en fréquence des 
avions, by J. Carpentier and J.F. Vernet. 


No. 287. Recherches sur les limites d’inflamma- 
bilité de vapeurs de composés solides. — L’in- 
flammation électrique des mélanges de vapeurs 
de naphtaléne et d’anhydride phtalique avec l’air, 
by Lucien Dollé. 


No. N.T.47. Contribution a l'étude de la courbe 
de vésonance d’un quartz, by Jean Coulon. 


No. N.T.48. Etude du mécanisme de la pulvéri- 
sation des solutions électrolytiques par l’étincelle 
anodique, by Pierre Barret. 
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STOP FRESS... 
THE AVRO-CANADA CANUCK 


All-Weather Fighter-Bomber 


“Canuck ”, French-Canadian slang for Cana- 
dian, is the name chosen by A.V. Roe-Canada 
Ltd., for their CF-100 two-seat twin-jet all- 
weather fighter and ground attack aircraft, 
which has been in production in four versions 
for the R.C.A.F. at Avro’s Malton plant near 
Toronto since 1950. While the two CF-100 
Mark 1 prototypes were fitted with two Rolls- 
Royce Avons, the Mark 2 pre-production series 
(ten aircraft) had Avro Ovenda engines, deve- 
loped in Canada. The Mark 3, the first real 
production version (two Ovenda 2s of 6,000 Ibs. 
thrust each) was provided with military equip- 
ment, including eight .5-inch machine guns 
beneath the fuselage. Production of this ver- 
sion was phased out, however, in July 1953. 

The CF-100 Mark 4 now in production has 
two Ovenda 9s of 6,500 Ibs. take-off static 
thrust each. Machine guns have been replaced 
by an armament using rockets only. Altogether 
120 of these are carried, half of them in two 
wing-tip containers (30 in each) and the other 
half in a retractable launcher underneath the 
fuselage. According to reports from Canada, 
the Mark 4 reached supersonic speeds during 
the first phase of its flight tests. Pictures here 
show the Canuck Mark 3: span 52 ft., length 
52 ft. 6 ins., gross weight approx. 15 tons. 



























Dear Sir, 

| have read the letters under ‘‘ The Mind of 
Mr. Reader" on p. 52 of your January issue, 
and this has encouraged me too to write you a 
short note: 

1. The picture on p. 691 (of your issue No. 12, 
1953) shows not Orville but Wi/bur Wright. His 
classic profile is unmistakable. He also wore a 
bowler hat from time to time but not as often as 
his brother. 

2. The top picture on p. 692 is not the Wrights’ 
first but their second powered aircraft. The 
photographs was taken not at Kitty Hawk, but 
at Simms Station, Huffman Prairie, near Dayton 
in 1904. This is the second, somewhat improved 
and considerably more rugged version. 

3. The picture on p. 693, top left, is also not 
of Kitty Hawk, but is probably from 1908 during 
the demonstration to the U.S. Signal Corps at 
Fort Myer, nearWashington. This can be seen 
from a) the completely different structure of the 
machine (skids and elevator control supports) ; 
b) the United States flag in front between the 
elevators ; and c) the woods in the background, 
which tally with other pictures of Fort Myer. 
Extreme left is Orville, in a cap. 

Please excuse these corrections, but the 
history of aviation is just as much in my blood 
as in that of my Paris cousin, Charles Dollfus. 
Collecting also seems to be a family weakness. 
However,-my own aviation collection is limited 
to about 200 to 300 items from the heroic age 
before 1914... 


Zurich. 


Dr. WALTER DOLLFUS, 


Lecturer, Federal 
Institute of Technology 


Interavia thanks the Editor of the Swiss Aero Revue 
(official organ of the Aero Club of Switzerland) for his 
corrections. Dr. Dollfus knows what he is talking about : 
when he was twelve years old, he himself was a passenger 


in an original Wright flying machine. 
Editors 


Gentlemen, 

Your recent issue of /nteravia, Vol. VIII, 
No. 12, ‘' 50 Years of Powered Flight ", touched, 
in part, on a subject which | have been studying 
for the last 18 months. Itis the Wright Brothers. 
My efforts have been directed toward estab- 
lishing a pictorial history of these famous 
pioneers for permanent preservation in the 
National Air Museum. About 1,500 prints have 
been collected to date. For this reason | was 
very much aware of your photographs and 
captions on the subject and noted several 
discrepancies. 

Page 691 has a picture of one of the Wright 
Brothers carrying what appears to be a gasoline 
can. The caption states it is Orville. This print 
is generally captioned as Wilbur. Enlargements 
of this print define the features of Wilbur's face 
quite clearly. 

At the top of page 692 the caption indicates 
that the airplane is the Wright 1903 “ Flyer”’. 


The Mind of Mr. Reader... 





This picture was taken at Huffman Pasture, 
8 miles from Dayton, Ohio, in May 1904, by 
C. E. Webbert. The most noticeable point to 
be made is the thick grass which is evident in 
the picture—quite a contrast to the barren 
sandy soil of Kitty Hawk. Several other details 
of a technical nature support the print as being 
1904. 

The picture in the upper left hand corner of 
page 693 is captioned ‘Kitty Hawk: Wilbur 
and Orville checking the struts of their air- 
craft." This picture was made on September 
12th, 1908, at Fort Myer, Virginia, when Orville 
was making preliminary flights in preparation 
for government trials. On this date Wilbur 
was in France. It could not be Kitty Hawk 
because of the thick grass which covers the 
ground. The flag is one which was tied on by 
Orville when Miss Grace Cramer presented it 
to him. She accompanied Mr. Winfield Scott 
Clime, official photographer who made the 
photograph. It is the Wright 1908 military 
airplane with a 4 cylinder vertical engine, large 
horizontal gas tank and a sectional radiator— 
quite different from the equipment on the 
“ Kitty Hawk "’ airplane. 

| offer these details for what they are worth 
to you. | thoroughly enjoy your publication and 
have endeavoured to maintain a complete 
collection in the National Air Museum. Your 
early bound issues seem to be in the “ rare 
book" category as | have not been able to ob- 
tain the few required to complete our volumes. 
Your excellent articles are essential to our 
library. 

Washington, D.C. Very truly yours, 
Robert C. STROBELL 


Associate Curator 
National Air Museum 
Smithsonian Institution 


Interavia thanks the curators of the American National 
Air Museum for these corrections (which tally with those 
of Dr. W. Dollfus) and is gratified at the interest shown in 
its publications by such an authoritative quarter. Editors. 


Dear Sir, 

| have built an engine, with which | have 
already worked and obtained very good per- 
formance. 

| should like to make an aircraft. This would 
use my engine: it can easily do more than 
1,870 m.p.h. 

As | cannot build (the aircraft) myself for 
financial reasons, | am looking for an active or 
sleeping partner. / should be pleased to hear 
how much an advertisement in your Review 
would cost. 

Dortmund-Bodelschwingh. 
VIKTOR BROVER 


The editors would not advise Mr. Brover to advertise at 


‘the moment, but believe they may be helping the progress 


of engine design if they publish his letter. 
Editors 





Photo credits 
Front cover : factory photo ; pp. 139-142: U.S.A.F. (4), U.S. Navy (2), Butler-Green (3), factory photos (4), Interavia records (1) ; pp. 143- 


146: U.S.A.F. (3), U.S. Navy (2), factory photos (6) ; pp. 147-149: Interavia records ; p. 149: Interavia drawing ; pp. 
p. 160: factory photos; p. 161: factory photos; pp. 162-165: 


photos ; pp. 154-159: factory photos ; 


factory photos (3), Interavia records (2); p. 166: ATP (1), factory photos (3); p. 167: 


150-153: factory 
S.A.S. (1), ATP (1), S.A‘A.F. (1), 


Interavia records ; pp. 169-170: N.A.C.A. (1), 


factory photos (5), Interavia records (1) ; p. 171: Interavia records ; pp. 172-174: author; pp. 174-176: factory photos ; p. 178: factory 


photos. 
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Here's why it’s smart to fly 


ESE 


LINEE AEREE ITALIANE 


Dependable Douglas DC-6’s and 


Convair Liners with pressurized from Italy to: Egypt - France - Germany - 
cabins for your comfort at fair- Greece - Ireland - Israel - Spain - Switzerland - 
weather altitudes. Tunis - Turkey - U.S.A. and v.v. 

DE LUXE and TOURIST CLASS 

SERVICES 

FINEST PLANES — FASTEST SERVICES — THE MOST EXPERIENCED CREWS 


See your Travel Agent or 


In Switzerland ; ab WwW I S S A IR 
















PILATUS-FLUGZEUGWERKE AG. STANS (SWITZERLAND) 


TELEPHONE (041) 84 14 46 


Design and preduction of civil 
and military aircraft 
Production of spares etc. 


Repairs and inspections 


PILATUS-AIR-SERVIGE 


Technical maintenance, over- 
hauls, inspection, repairs and 


ground handling. 


Mie SO ie GENEVE-COINTRIN, TEL. (022) 35365 -  ZURICH-KLOTEN, TEL. (O51) 9373 87 



































ALITALIA 


with pressurized, sound-proofed, 
air-conditioned cabin 





Cruising speed 







































































Lounge chairs 
Sleepers 


| | 


From ROME to BUENOS AIRES 


via Lisbon-Rio de Janeiro-Sao Paulo 
in 28 FLYING HOURS 


Information and reservations from your own travel agency 


“"" MILITAILIA 


MILAN : 6, Via G. Verdi 
Tel. 877.10 


ROME : 15, Via L. Bissolati 
Tel. 470.242 


Have you thought 


ABOUT REINFORCED PLASTICS, WOVEN GLASS... 


THE VAUTOUR HAS 8 MAJOR PARTS OF ITS 
COWLING IN TEXTIGLASS ARMOURED PLASTIC 
r lea tas aa hele . 4 ae 

ae 


























..whenever you have to 
make shaped —_ of an 
dimensions, in large or small 
quantities. 


You will find : 
the mechanical properties of 
i (11,000 to 85, Ibs/sq. 
in.), 
the chemical qualities 
of plastics, : 
electric insulation, 
non-corroding. 


TEXTIGLASS, makers of glass fibre 
for reinforcing plastics, are at 
your disposal for advice on your 
problem. 


te - » 
extiglass 


s. a. PIERRE GENIN « cie 
44, Rue Paul Valéry, PARIS 16° 
Téléph. PAS. 13-91 (3 lignes) 














* LITERATURE I. A. AND 
SAMPLES ON REQUEST 


JAYBERT 

















——_f | Ss _ 
= 
MOTOSACOCHE S.A. 


Electro-Acoustical Dept. 


56, route des Acacias - Tel. : 44339 


GENEVA / SWITZERLAND 





Multi-channel o ; it ieee 
magnetic 
tape 
recorders 


.* 


for 


AIRPORTS 
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Low cost 


multi-channel monitoring 
FEATURES of the right round the clock... 


SIMON LONG DURATION TAPE MONITOR 


@ Menned contincien,. Geers ot The SIMON Long Duration Tape Monitor is a basic 


stand tropical conditions. unit with which it is possible to build up an installation 
% Easily maintained and serviced. capable of meeting all demands for long duration monitor- 
% A number of devices to facilitate operation ing facilities. Low cost, multi-channel operation is only 
and to ensure complete security are incor- 
porated. one of many features developed as a result of close study 
% The Tape Monitor will accept signals from of airport requirements on an international basis. 


the SIMON Time Injector Unit. 


% All units and sub-units are completely 
interchangeable. 


% installations may be built up as demand 


grows. Low weight and small size of sub- 
units makes for simple re-location. 
PLUS MARKED ECONOMIES 
IN FIRST COSTS ° 
Intensive research has reduced initial costs 
to a minimum. 


IN OPERATING COSTS 


Careful design keeps operational costs to a 


new low level. 
1 anaes TAPE MONITOR wee wpr-7 
A standard 19-in. rack will accept eight 


channels of recording, comrglete with play- 
back facilities, as in the equipment illustrated. f| 


~ 7 >=> 
T E R R l T 0 R | A L R E P R E S$ E N T A T | 0 N is still available to complete world coverage 


e Further details are immediately available by writing to the manufacturers. 


SIMON EQUIPMENT LTD., recorver HOUSE, 48-50 GEORGE STREET, LONDON, W.I, ENGLAND 


TELEPHONE : WELbeck 2371 TELEGRAMS : “ SIMSALE "" WESDO LONDON CABLES : “‘ SIMSALE "" LONDON 











ACCENT ON ACCURACY 


During every stage of repair and inspection of aircraft com- 
ponents, engines, accessories and instruments, highest accuracy is 
maintained as a standard practice in KLM’s Technical Division. 
For that reason the instrument shop (see picture) where every 
type of precision-made flight instrument is examined, is scrupul- 
ously clean, air-conditioned, humidity controlled and dustproof. 
Tests are automatically controlled by recording instruments and 
diagrams supplied with each overhaul, and many an item of the 
high-spzed equipment operates with the extra benefit of being 
improved by KLM’s own engineers. 
























For a thorough, C.A.A. approved job, contact 


KLM’s TECHNICAL DIVISION 
SCHIPHOL AIRPORT 











Amsterdam — Holland 











OFFICINE DI POMIGLIANO PER COSTRUZIONI AERONAUTICHE E FERROVIARIE 


AERFER 
(a | Head office in Naples — Production plant at Pomigliano d’Arco 


AIRCRAFT CONSTRUCTION 
Aircraft and Spares 
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Sofrance micrometric filters 


and a water separator with valves to measure density. 





SOFRANCE | 





LIGHT METAL DEEP DRAWING PRESSES 


FILTRES MICROMETRIQUES, 
Pe Double and Treble Acting 











QUICK ACTING, WITH 
PATENTED B.v.H. 
BLANKHOLDER AND 
REVERSIBLE DRIVE 


—_— 


provide the only 100% cer- / 


5 ’ 
a 








-- tain protection for turbojets, / —_ 
against water and kerosene J === MODERATE 
impurities. =e “=== PRICES. 
P — SHORT TIMES OF 
— Filtering to less than a micron. B— DELIVERY 
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\ 
— Instantaneous cleaning by coun- \ 
ter-current of filtered liquid. 

/ 
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» ae "pee 
~~ os 
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— Average life of elements: 2 oa | _—— 
million litres. / pene = = 
— All delivery volumes. / —— a — 
/ f 

" SOFRANCE #7 
~<—_f--- also makes / € 
filters for : Pa MI 
a j 8 
lubricating oils ; 2 


hydraulic circuits ; 
all liquid combustibles ; 

















SOFRANCE sa. 
206, Bd Péreire, 7 PARIS-17° - Tél. » ETO 35-19 BECKER & VAN HULLEN 


I, Rue Ferrandiére, FRA. 82-52, 65-91, LYON KREFELD + TEL. 28131 + TELEPR. 0853827 - TELEGR. BEKHUELLE 


wea 34, Av. Maréchal Leclerc, 37-26, 28-23, LIMOGES AGENCIES IN ALL COUNTRIES 








OTEZ fo 


GROUND SUPPORT AIRCRAFT 


WITH 450 H.P. POTEZ 8D ENGINE 


SOCIETE pes AVIONS er MOTEURS HENRY POTEZ 


Kléber 27-83 46, avenue Kléber, PARIS XVI* POTEZAERO-PARIS 
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15 CHANNELS 
3x 8% HOURS 





This type of equipment is in 
permanent operation at Zurich- 
Kloten Airport. 








With fully automatic control and 
change-over for continuous operation 
in air traffic control 


Recording apparatus for simultaneous 
recording of 15 conversations on a 
Equipped with 
three drive mechanisms each with a 


16-mm sound tape. 


recording capacity of 8% hours. 


Separate play-back unit for simultane- 
ous reproduction of one fixed channel 


(time recording) and two _ selected 


channels. 


— 


PHILIPS | 


PHILIPS ac 


SWITZERLAND 


ZURICH 



















































































through the years 
Britain's 
most famous Aircraft 


have relied on 





Lire s/ 
























re 
BRAKES 
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; j MAXARET Automatic Brake Control 
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AND ASSOCIATED EQUIPMENT 
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DUNLOP RUBBER COMPANY LTD. (AVIATION DIVISION), 





FOLESHILL, COVENTRY @e DEPOTS THROUGHOUT THE WORLD 
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AERAZUR 


Equipements pour siéges éjectables 
Parachutes anti-vrille 


Parachutes freins 










TWO SNECMA-ATAR JETS 
HISPANO SUIZA LANDING GEAR 


Is 







BY... 





BRONZAVIA| 


BOULEVARD SAINT OEN'IS COURBEVO'E SEINE 











Valves et combinaisons anti-g 




















TRANSMISSIONS HYDRAULIQUES 


— Pompes haute pression 

— Servo-commandes de gouvernes 
— Tous accessoires hydrauliques 
— Armement aérien 


S.A.M.M. 


S.A. Capital 94 500 000 francs 
12, rue Jules Brégére 
BOULOGNE-BILLANCOURT 
Téléphone: MOL. 73-76 

















EQUIPEMENTS AERONAUTIQUES 


EQUIPEMENTS RADIO 
CHAUDRONNERIE POUR L’/AVIATION (MOTEURS 













ethantaue etna . a. 
iuiaameeree ag Pe oa COMMANDES a DISTANCE 
sia bie ee rid pa Ts cla A MECANIQUES 
PRESSURISATION ET CONDITIONNEMENT eT 
s 
Os GneHne) ELECTRIQUES 





LES 


N. 2501 


38, RUE D'ALSACE, COURBEVOIE 
28, RUE JULES-FERRY, MANTES, S.-&-0 





2 ae 


Ecrous de Sécurité 


«NYLSTOP» 

























LE BOZEC & GAUTIER 
28, rue Carle-Hébert - COURBEVOIE 


SO 4050 «<VAUTOUR» 









TS 
E A. M. 4 SOCIETE DES FORGES 


1, Boulevard Bineau| ET ATELIERS DU CREUSOT 
Usines SCHNEIDER 
15, Rue Pasquier, Paris 8° - Tél.: ANd. 34-40 


SIMMONDS S.A. 


7, rue H.-Barbusse, LEVALLOIS (Seine) 










Levallois (Seine) 











JA 
wtih AMORTISSEURS 
Contrdéle Moteur LICENCE M. KATZ 
Filtres Pour Trains d’Atterrisage d’Avions tous types 


Circulation d’huile A DOUBLE CARACTERISTIQUE DE FONCTIONNEMENT 


Radiateurs 








simpact 








p f R [ 53, Rue Boussingault 
PARIS -XIIle 


APPAREILS DE MESURES ELECTRIQUES 


SUPERFLEXIT EFFICACES ET SOUPLES 


2, RUE DU PARC - BOIS COLOMBES (SEINE 
TELEPH. CHARLEBOURG 45-17 , , facilitent |’ ATTERRISSAGE 
réduisent le DECOLLAGE 


RESERVOIRS TUYAUTERIES améliorent les PERFORMANCES 
protégent la CELLULE 






Lfforts (kg) 





COUrSeS (mM) 






























SOUPLES SOUPLES 
et protections de pour essence, augmentent la SECURITE 
réservoirs huiles et 
increvables tous les 






et ininflammables. | hydrocarbures. 















équipe la circulation 
du combustible du 


Marque déposée 


L'EQUIPEMENT ET LA 
CONSTRUCTION ELECTRIQUE 


Tout l'appareillage électrique 
de commande, 
de signalisation, 
d'interruption, 
de protection. 
Servo-mécanismes 


Tél. : MEN. 20-10 17, rue Pelleport 
PARIS XxXe 

























Les servo- 
commandes irréversibles de vol 


JACOTTET-LEDUC 








équipent le « ur» , 
VI" / 
Koh, 
1 Double ali ion avec pas- 
sage au ue sur circuit de 


: fande directe sans jeu eprés 
A €puisement des accumulateurs 


5 Amortissement des vibrations 
pouvant provenir des gouvernes 


4 Débit nul au sol eten vol stabilisé 
5 Systéme de réinjection de sen- 
sation musculaire au manche 


ETS P. JACOTTET 


5-7 Impasse Dupuis - COURBEVOIE 
Téléphone 183435 
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LANCE-ROQUETTES 


MATRA 















wee le 


Ets MULLER 
123, avenue du Général de Gaulle 
LA GARENNE-COLOMBES (Seine) - FRANCE 


















DERVEAU X 


Antennes encastrées 
Radars 
Emetteurs récepteurs UHF 
Homing 
Télévision et tous équipements 
électroniques d'ENGINS SPECIAUX 


6, Rue Jules Simon - BOULOGNE (Seine) 
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MICROPHONES 
CASQUES ECOUTEURS 
PIECES DETACHEES 
RADIO-ELECTRIQUES 


Mises 4a I'air libre et 
clapets de surpression combinés 





DUNLOP 


a fabriqué 
les pneus pour 


l'avion 


VAUTOUR 

















R. ALKAN « CE 


50, Av. Claude-Vellefaux, Paris 10° 
Tél. Botzaris 89-10 
Usine 4 VALENTON (S.-&-0.) 
Diderot 16-69 et 52-67 










Matériel d'armement pour avions 
Matériel de navigation 
Stabilisateurs de cap - Horizons gyroscopiques 
Matériel d'instruction - Matériel d'essais 
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SOCIETE FRANCAISE 
RADIOELECTRIQU 


COMPAGNIE GENERALE 4 
TELEGRAPHIE SANS F 
—f— 


>> & ANJOU + 84-60 


- PARIS 


79, BOULEVARD HAUSSMANN 





Societe 
a'@xploitation 
de prevets 


S™* A™ cap, 25.000.000 de fr. 





Moteurs & Machines Electriques 


spéciaux petite et moyenne 

















ebm Lol oy -\-) > 210). 10) B 
191 Rue de Verdun. SURESNES (seine) 


LONGCHAMP 20-40 








408, Avenue des Etats-Unis e TOULOUSE-Aucamville (H™ G"*) 


POUR 


TURBO-REFRIGERATEUR @ REGULATEUR DE PRESSION 
ROBINETS e VANNES e CLAPETS e RACCORDS 






















SOCIETE FACINE 


Cinémitrailleuses 
Supports orientables 






Etudes et prototypes 
Fabrications de série 
Matériel breveté France et Etranger 


175bis bd Jean Jaurés, BOULOGNE (Seine) 





Société 


VINOT-AVIATION 


Instruments gyroscopiques, 
pneumatiques et électriques 
pour 
avions et planeurs 








PARIS 
























SOCIETE FRANCAISE D'EQUIPEMENTS 
POUR LA NAVIGATION AERIENNE 
25-29, rue du Pont — Neuilly (Seine) 


DEPARTEMENT EQUIPEMENTS 


Horizons gyroscopiques 
Gyroscopes directionnels 
Gyrométres 

Compas magnétiques 
Pilotages automatiques 
Commandes d'engins spéciaux 
Moteurs d'asservissement de 
10 a 100 watts 


DEPARTEMENT ELECTRONIQUE 


Télécommandes et téléindications 
Emetteur-récepteur de liaison 
V.H.F. léger de trafic 

Mesureur de champ 
Auto-directeur 





















ANDYAR 


Accumulateurs Argent-Zinc 





DEMARRAGE AUTONOME 
DES 
REACTEURS-SERVITUDES 
DE BORD 


20bis, rue Louis-Philippe 
Tél.: Mai 40.21, Neuilly-sur-Seine 





















Les pneus 


et les 


joints d’étancheéité 
de la cabine 


sont fournis 





par 









Kleber-Colombes 
























DESIGN - RESEARCH - PROTOTYPES 


1.¢.T. 


























TELECOMMUNICATIONS - ELECTRONICS 
RADAR - TELE CONTROLS - RADIO CONTROL 
RADIO NAVIGATION - ELECTRONIC TUBES 


Laboratoire Central de Telécommunications 
46, AVENUE DE BRETEUIL, 46 
PARIS - 7° 


19, rue de la Gare - CACHAN (Seine) - Telephone : 


Remote control and measuring equipment 


Radio command systems (Radio-Télé-Commande) 
for continuous operation of a control surface or step-by-step 
control, with protective casing and wiring in series. 


Measurement transmitters (Radio -Télé - Mesure) 

for simultaneous transmission of 6 values with 1% margin of error ; 
coloured graphic recording ; 

electronic pick-ups for temperature, pressure, etc. 


Detectors and transmitters for infra-red rays ; 


glow discharge tubes ; 
elements ; selective photo-electric cells. 


Etablissements Jean Turck (S.A.R.L.) 


ALEsia 31-80 - FRANCE 


miniature lamps ; flashing lamps ; detectors ; thermo 
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from: 


INTERAVIA (U.K.) Ltd., 


Standbrook House 
2-5, Old Bond Street, 
London, W. 1. 


Annual subscription rate : £115s. 0d. 

















Do you wish to keep in touch day by day 
of international aviation ? 
Then you need our news service 


INTE 1A 


a 


(English edition) 








(German edition) 


Specimen copies available. Write to In 


with events and developments in all branches 
Do you require the same of your staff ? 


Published five times a week. — Dispatched by airmail. — 
Weekly photo supplement. 


Subscription rates (including airmail postage) 


1 year 6 months 

Europe (excl. United Kingdom). . Sfr. 500 Sfr. 275 
WAIMEG KINGGOM.. . 6 6 + ass £410s.0d. £22 10s. Od. 
RE, ie eee yee, Ea ws $ 150 $ 80 
South America (Argentina, Bolivia, 

Brazil, Chile, Colombia, Ecuador, 

Paraguay, Peru, Uruguay, Vene- 

MEE a ee eo ee $ 170 $ 90 
Africa (Algeria, Tunis, Morocco) Sfr. 500 Sfr. 275 
WUE AIIOE 6 6 eH Oe $ 170 $ 90 
Began GONGO 6 fk es Sfr. 600 Sfr. 325 
Near and Middle East (Egypt, Syria, 

THO LGDENON) & ba ke eR Sfr. 540 Sfr. 290 
india. and Pakistan. ....4s.-+. $ 170 $ 90 


Other countries Prices on request 


teravia S. A., Geneva, or their foreign agents. 
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Americas’ northern defender 


CFIOO FLIES 2100 MILES NON-STOP AT 550 M.P.H. 


North of the American border, R.C.A.F. squadrons equipped with the jet powered 
AVRO Canada CF100 roam the perimeter of the Arctic on flights that 
exceed the range of any other interceptor in the world. 


The CF100, Mark 4, packs more firepower than that carried by any fighter 
interceptor now in service. With its radar tracking and fire control system, it 
can seek and shoot down “bandits” in any weather, day or night, and fly super- 
sonic during attacks. It can “scramble” as quickly from advance emergency 
bases at 60° below zero as it can in desert heat. 


The CF100 with its two ORENDA jets, designed and built by AVRO 
Canada, is the delight of the men who fly them. While present production 
of this potent defender is for the R.C.A.F. guarding the North, this 
versatile aircraft is capable of this variety of tactical assignments: 


1. GROUND ATTACK 2, GROUND SUPPORT FOR TROOPS 
3. PHOTO RECONNAISSANCE 4. NIGHT INTRUDER 
| 5. LIGHT BOMBING-MISSILE LAUNCHING 





VANCOUVER TO NORTH BAY 
2100 MILES NON-STOP AT 550 M.P.H. 
3 HOURS 50 MINUTES R.C.A.F. CFIOO MARK 3 


F/L W. J. Kobierski, Pilot 
F/L D. L. Turner, Navigator 
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A.V. ROE CANADA LIMITED 


MALTON, ONTARIO <a waa 
MEMBER OF THE HAWKER SIDDELEY GROUP 








the man from Esso... 
the refueling crewman 


This familiar Joe, Jose or Giovanni and his 
fellow Esso crewmen around the world are 
important men in the aviation industry. The 
quality of their services and of the products they 
deliver is backed by more than half a century of 
world leadership in the research and develop- 
ment of aviation petroleum products. 

Esso refueling crewmembers are trained 
specialists who are proud of their jobs. They 
know that safe and efficient servicing means 
faster turn-around for aircraft. Operators of 
leading international airlines rely on Esso 
Marketers for uniform high quality of fuels, 
lubricants and service along the airways 

of the world. 


Another good reason why: 


of all the World’s International 
Airlines... 8 out of 10 use 





AVIATION PRODUCTS 





